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TASTE THE GOOD TIMES. 

RALEIGH 



Super Li>n^ 



Fitter Kings 



Andrew 
£aw k Tar' 1 
^ Raki&h Lights, 
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Wafning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous foYaur Health 



Get genuine V 
Tobacco flavor „ ^3?^ . 
in everv cigarette * 

we make and new Double 
Coupons for gifts twice as fast. 



You’ll remember Raleigb.TKe genuine tobacco flavor. Now with Double Coupons! 

for free tiifi Ldt.ilon, Call toll-fteei ( l j SOO) til 6*5 5 H) . { Ky. residents call colled: {502) 774*7563+1 

Lights. 14 mg, "w" 1 .0 mg. nicotine Filler Kings. 16 mg. "tar," 1 .1 mg. nicaiinfc Longs. 1EL mg. '‘tar" 1 .3 mg. nicotine, av. per cigarette. FTC Report Dec. '76 
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Help your kids make their bed. 



Build a bunkbed, a coffee table, a TV stand or any of the 
practical ideas in Georgia-Pacific s new, fall Projects Booklet, 
It s full of constructive ways to have fun with your family. And 
its free, in the Help Center, at your neighborhood 
Georgia-Pacific Registered Dealer. 

See for yourself. Simple, step-by-step plans show you how 
to build twenty useful indoor projects. But that s just part of 
what you'll find at the Help Center. 

There’s a whole section with exciting new ideas on 
remodeling with wall paneling. And another with helpful free 
booklets that show you how to choose and use building 
materials like a pro. 

Pick up your free Projects Booklet today. And before you 
begin any fix-up or remodeling job, 
stop by the Help Center at your 
nearby Georgia-Pacific Registered 
Dealer. It could save you time and 
money. And that's no bunk. 

Georgia-Pacific Corporation, 

Portland. Oregon 97204 

The new Projects Booklet and 
HELP (or do-it-yourselfers ere 
available only at Georgia ■Pacific 
Registered Dealers. 




Help is just 
around the corner. 

Georgia fee if ic A 

REGISTERED DEALER 



Home of quality 
building products 
and service 
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Tn:s '•$, a rew type o< pickup — 
■h tonverKble — a real taglop 
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See eage 1 12 
£ha r& Py Car ro// Severs. 
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You can t buy another chain saw 

with all these features at any price. Yeh, but can it swim? 




The McCulloch Mac 140. 

Its features are its greatest feature. 



Auto-Sharp 
sharpens chain 
with the press 
of a button. 



Comes in 
its own 
carrying case. 




MeC 



UPHOOKtTTfP 



14 sprocket-tip 
bar with both 
automatic and 
manual oiling. 



Chain Brake 
and wrap-around 
Hand Guard. 






mcculloch 



WITH CHAIN BRAKE 
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KEEPS AMERICA BUZZIN' 

McCulloch Corpof a non LpsAngph . Cal ilOrnra 90009 




4CCU-R4NGE' Rangefinder 



Redfield's 

ACCU-TRAC 

eliminates 
range and 





holdover 
guesswork. 



NEW 

ACCU-TRACr 
the latest innova- 
tion from Redfield, 
is the first scope to 
combine a patented range- 
finder with an internal bullet 
trajectory compensator. This 
allows you to shoot' 'zero-on' 1 in- 
stead of guessing at both range and 
holdover 

ACCU-TRAC is a 3-9x Widefieid Low 
Prof i le scope with ACC U -RANGE that g oes 
one step beyond rifle scopes offering only 
elevation adjustment for bullet drop com- 
pensation. Each ACCU-TRAC is individ- 
ually tested for tracking precision and 
verified with hysteresis data to 0.Q1 min- 
ute of angle {MOA1 over the entire adjustment 
range. And it keeps point-of-impact to with- 
in =£#rninute of angle to lineof sight. That's 
better than hunting rifle and ammunition 
capability. 

For one shot confidence, ACCU-TRAC com- 
bines 9ff of Redfield's past innovative features 
starting with a constantly-centered, non-magni- 
fying reticle, ACCU-RANGET Widefield*. and 
Low Profile, resulting in the most efficient hunt- 
ing scope ever produced by Redfield. 



Trajectory Compensator Knob 

ACCU-TRAC™ co rn bines the pat- 
ented range! in ding capabilities 
of Redfield bACOJ-RANGE* 
with internal compulations 
to eliminate? both range 
and holdover guess- 
work.. Jets you hold 
point blankat 
any range 
to GOT 
yards. 



The graph shows over 7 font ol Uu Met 
drbpol a SO caliber. ISO gram bullet 
at 600 yardi, wilh a 2U10 foct/Hio- 
velocity Even a 50 c*M*d 
iNii-shoater tweb *9 ihe Tmtt» Mag 
drops ovGt 5 lorit ai 600 yards with i 
tTSflriin bulfil. 



But even If you know Iho bullet drop 
ol your nlle — where dq you aim with- 
out a feforen« point? Wdh. ACCU- 
TRAC. line Of light ia m torn ally ad- 
justed for bullet drop so you ahool 
Epro-on'!: 
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For more information on ACCU-TRAC^a Redlield 
Catalog, Scope Buyer's Guide and diamond' 
shaped fluorescent sight-1 rt target, mail 2&fc to: 

Rfldlleld.Sept. EE-PMJ7, Fj-GQQ East Jewell Avenue, 

Denver, Colorado SO 2 24 

Also available al Redlield ol Canada 
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NASCAR CHAMPS! 



put it all together! 

Alf through their tough, exciting, victorious march to NASCAR's 
Grand Championship, Cate Yarborough and Great One Herb Nab 
counted on S-K tools. 

Now you can get in on the Great Ones act. By acting now! Because 
Winners' Choice Specials on S-K tools are on sale. Save big and put 
it together like the Great Ones! 



Driver Cale Yarborough, Hall of Fame 
Mechanic Herb Nab and S-K® Tools 





SAVE $30.53 OVER 51 %* 

20 pc. ft In, dr. Socks! Set with S-K ratchet. No. 4520-77. 
Great for tackling garden tractors, cars, outboard mo- 
tors. Total value jr purchased separately $59.41.*** a a 

d£o 0 ° 

1*«*|l*d U**f 9tH* 




SAVE $13.06 OVER 43%* 

13 pc. H In. dr. Socket Set with S-K ratchet. No 4&13-77. 
FI* cars, washing machines, small nuts and bolts jobs, 
Total value if purchased separately £30-04. g gg 

9ufgeet»ij Uui Phtj 




SAVE $11 .29 OVER 34%* 

5 pc. H in. dr, Tune-Up Set. No. 4505-77. Handle 
common car chores like plugs. Special ratchet tor 
tight spots. Total value if pur- CA e CQ 

chased separately $32. 0fl. ^ M 

bnrrlrt ITwr frti 



SAVE $8.69 OVER 47% * 

5 pc. Combination Wrench Set. No. 1706-77. Take On 
jobs from motorcycles 10 power mowers, come away 
am i Ting .Tblal value if pu rc hased <r a qq 

separately $10.20. 

S“9Stnr*V Vi*c 9rk i 



* Al I savings based on pi ace by piece pu rcha se at suggested u se r pr i ces. 



GET WINNERS’ CHOICE SPECIALS ON S-K TOOLS 



FULL LIFETIME WARRANTY 

SATISFACTION GUARANTEED. If you the 
consumer are not completely ft&iiafleti with 
any tool in any S-K sol, simply notify your S' K 
jobber or dealer for a free OKctianw during lhe 
lie of lhe iDflf 

Thin warranty gives you spectre legal rights 
and you may also have ■othe r nghis which vary 

iron siidu lo state. 



AT AUTO PARTS 
AND HARDWARE 
STORES. 



S-K Bgnrra 
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LETTERS 

TO THE EDITOR 



Pumps — no! drills 

III the picture of the Rabbit Diesel 
{page 48, Aug, 77) you referred 
to the objects behind the car ns oil 
drilling rigs. They are "pumping 
units" that pump oil from the 
ground; they are not used to drill 
for oil. 

FRANCKS A, CAMPBELL 
JENNINGS, LA, 

Inside or oulside vapor barrier? 

In your article cm the “Energy 
Mioer” house (page 88, July ’77). 
I note that a heavy plastic vapor 
barrier is applied on the outside 
of the home. This appears contrary 
to all past procedures of insula- 
tion experts, heating experts, and 
seems to ignore ttH the past ac- 
cumulation of vapor barriers ap- 
plied on the inside of houses. 

Isn't this 100 percent En variance 
with acknowledged past procedure? 
la it proven? BERNARD Y. MILLER 

RACINE, Wig. 

The Burt, Hill architectural Of- 
fice in Butler, Pa*, designert t of 
the mi erg y-sa ring feature* of the 
ERDA houses in Mission Viejo* 
Califs explains the switch? 

" A vapor harrier should tin on 
the side where moisture is apt to 
condense. In the northern part of 
the country! tec would recommend 
it be put on the interior side. But 
where aircond it loving is used pear 
round, you get a reversal of func- 
tion' 

*’Wt know that it is an uncon- 
ventional concept. No one ever tried 
it before to our kntnchdge. For 
the ERDA houses, it was used us a 
testing concept . The walls are filled 
with sensors and, after more than 
a year of operation, they indicate 
that we hare achieved no per re p- 
tibh improvement , and no detri- 
mental effect in that climate. 

“ The tests trill continue for rowf 
time before we hare a definitive 
report to make . . 

Humid jet engine 

Ynur Speed Dash in a Homemade 
Jet (page 103, June 77 1 states 
that Mr. Greenamyer intends to 
increase the density nf the air en- 
tering the jet engine by spraying 
water into each engine Intake. Ac- 
cording to my pilots' handbook, as 
humidity increases, air density de- 
creases if temperature and pres- 



sure remain the same. Water vapor 
weighs approximately five-eighths 
Six much ns an equal volume of dry 
air. 

Do these characteristics reverse 
themselves when speeds reach Mach 
2.5 at altitudes of 130+000 feet? 

DAN EtERGMEN 
SAN JOSE. CALIF, 

Tht engineer on the JPJ tells us 
that the exact water to air ratio 
is a carefully worked out secret, 
"Adding water to the air decreases 
its temperature by 120° F. due to 
the high latent heat of vaporiza- 
tion of water. Tht increase in den- 
sity due to the decrease in tem- 
perature far or err ides the decrease 
in density due to the increase in 
ha mid it it." 

PlYTs hutch at home 

1 thought you would be Interested 
in the oak hutch I built from 
Popular Mechanics plans ipage 
102, June 75 J. The oak was old 




PM’s hutch in ioHd ?ik, 

lumber, 1 made my own crown 
molding for the top. The hardware 
came from Penneys. The finish is 
Mi ii wax provincial stain with an- 
tique oil finish. The unit blends 
nicely with a round oak table and 
chain* finished to match. 

JAMES W. iNfiEM ANSON 
HOMEWOOD, ILL, 

A photocopy of the PM hutch 
article with plans is available. Send 
$1,25 in check or money order to 



Popular Mechanics. Box tQt£, Dept. 
D.D' Radio C'ty Station. New York, 
N.Y. 100 IP 

flam pump roundup 

Enjoyed your article on "rain" hy- 
draulic pumps i page 57, April 
77). You don't have to go to 
Oregon to get one. There's another 
company still producing them: 
Rife Rani Pump Works, 1&3 Main 
St., Andover, N.J, 07821. 

HrC, q|L r ACKENBUsH 
WICKATUNK. N.J. 

Your article on ram pumps sounded 
as if they arc hard to get. We rep- 
resent the John Black Ltd. Co. of 
England, makers of ram pumps 
since 1881, and will be glad to send 
information to interested parties 
who care to w r rite Ar-Do Sales Co., 
4322 Mount Vernon Rd, S.E„ 

Cedur Rapid*. Iowa 52403 

ARTHUR PAGLES 
CEDAR RANDS, IOWA 

Many of your renders who are do- 
it-yourselfers might like to build 
a ram pump. It is suggested that 
they review the following articles 
containing information on how to 
build fi hydraulic ram: Popular 
Mechanics Shop Notes. VoL 
XXX IV, 1038: Hydraulic Rams, 
Fart I, page 182 arid Ram From 
Pipe Fittings, Fart Tl, page 189, 
Or they might try Popular Me- 
chanic* Shop Notes, Vol. XXI X t 
19S3: foe? pensive Hydraulic Ram. 
page 33. K,E. HUEtSCH 

ARLINGTON, VA. 

Solar nip-flop 

The d Ingram of a "solar" window 
in the article on 101 ways to save 
energy i page 1 17, Sept., 77) is very 
confusing. Cureful examination 
would indicate that maybe the ar- 
rows got turned around bottom for 
top and right to left. Could this 
have hap twined, or am I merely 
losing my mind? 

JOHN BARRgTT 
SOUTH NATICK, MASS, 

There’s nothing wrung with your 
mind, Mr. R. Someplace between 
eng rarer and printer the red p f a*c 
was flip-flopped. Unfortunately, tin 
error wasn't cauyht unlit nearly 
half the press run was completed. 
It was corrected, but yon were un- 
lucky enupffh to get an early copy. 
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\bu’ve never tried Sebulex. 

\bu still see dandruff, 
there could be a connection. 



There's only one way 
to judge how effective a 
dandruff shampoo can be 
for you. 

Tty it, 

You'Ve probably tried 
the leading brands. But, 
if you haven't used 
Sebulex * you may have 
overlooked the out? shampoo 
that works best on your 
hair and scalp. 

Doctors 

recommend Sebulex 
for dandruff 

When we asked over 
two hundred skin special* 
ists what product they 
usually recommend for 
patients with dandruff or 
scaling of the scalp, the 
word came back— Sebulex. 

Four times more than 
the leading dandruff 
shampoo. 

Seven times more than 
the next largest selling 
dandruff brand. 

If you're out to control 
your dandruff, to help stop 
the oiliness and itching, 
use what more doctors 
recommend — Sebu lex . 

Sebulex deans 
away everything 
in sight 

Extra strength cleaning 
agents in Sebulex pene- 
trate, peel and float away 
dandruff . They carry medi- 
cation down to the scalp 
and follicles of the hair to 
quickly relieve flaking 
and itching. 

You come away from a 
Sebulex shampoo with hair 
that's fresh and really 
clean, right down to the 
roots. 

And with regular sham- 
pooing, it will stay that way. 
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Magnified hair before and 
after washing with Sebulex. 




A low pH factor 

Sebulex has the lowest 
pH of the leading non- 
prescription dandruff 
shampoos. 

That *3 because it con* 
tains a special combination 
of medicated ingredients. 
They could be the key to 
the dandruff control you're 
looking for, Hy the 
medicated action of low pH 
Sebulex. 

All you have to lose is 
your dandruff. 

Effective 
dandruff control, 
pleasant to use 

llie first thing you’ll 
notice is the thick, rich 



consistency of Sebulex 
right out of the bottle. 

Sebulex builds to a con- 
centrated, creamy lather 
that really gets dandruff 
off your back. 




Clean, fresh scent 

Some people think that 
a hard working medication 
can't smell good. Wsll, 
Sebulex has a clean, fresh 
scent that won’t advertise 
that you’re using a medi- 
cated shampoo. Even when 
you're up close. 

The real proof 

This Sebulex story is 
only proof for the inside 
of your head. 

VVp'd like to prove it to 
you on the outside. 

Buy Sebulex. Shampoo- 
in the Sebulex medicated 
lather and look at your 
hair when it s dry. 

That's where we shine. 



Clean* green 

sebulex 

recommended by 

specialists 
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AMERICA NEDS ONE MILLION IMRE 
SKILLED MEN BY 1985. 

$ 
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THE FUTURE BELONGS 
TOTHEFEWOFUS 
STILL WILLING TO GET 
OUR HANDS DIRTY. 



If you like 10 work with your ha nek, 
you've got two advantages over people 
who work it a desk , 

First, you're likely to end the day with 
i smile on your face rather than a knot in 
your stomach. Because you cm set the re- 
sults of your work right in front of you. 
Real. Satisfying. It's good to be able to say 
“I built that... IfEted that . l made that hap- 
pen,’' And to walk away from the job with 
no doubts about it or yourself, 



mg fields where ICS concentrates its training. 

As an ICS student, you study at home, 
on your own schedule. You waste no tune 
traveling to and from class. And you never 
have to miss a paycheck, 

But you ’re ne ver atone. Skilled instrue- 
tors are always ready to help you. 

If you ever have doubts or problems or 
just want to talk to an instructor, you can 
call ICS from anywhere in the continental 
United States or Canada using our special 
toll-free Dial-a-Question* service, 

Since 1890, millions ofmen and women 
around the w r orld have turned to ICS for 
career training. 

More than 70 of 
America's largest 100 
corporations (includ- 
ing Gulf Oil. Bethlehem 
Steel, Wfcstinghouse and 
3M) use ICS training for 
their own employees. 

No one can promise 
success, but if you want 
more “more money, 
more security, more day- 
to-day satisfaction and 
more future — our free 
Career Booklet and free 
Demonstration Lesson 
can help you get started 
in the right direction. Just 
check the box next to the 



Second, when you consider how tech- 
nologically complex our life has become, 
with cars, appliances, and factories full of 
machinery —all in need 
of maintenance— you 
realize that America 
cannot do without her 
skilled craftsmen, repaid 
men, and mechanics. And 
it's satisfying ro know 
you're needed and ap- 
preciated. 

Why do w r e tell you 
this? We're ICS, Inter- 
nationa! Correspondence 
Schools. And while we 
can't guarantee you a job 
—no school can do that — 
we can give you the first- 
rate training you need, 
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Held that interests you most and mail the 
postpaid card today. There's no obligation. 

A lor of Americans these days arc aller- 
gic to dirt under their fingernails. 

That means more opportunity for 
those of us who aren't- Remember, it’s your 
life. You might as Well make the most of it. 
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CHECK BELOW FOR A FREE 
CAREER BOOKLET ft DEMO LESSON, 



□ Elettridan 

□ Engineering 

□ Accounting 

□ Dr sifting 

□ Electronics 'technician 

□ TV Service At Rqujr 

□ Surveying 4r Mapping 

□ IWMrcknie 

□ Air Conditioning Ar 
Refrigeration 

□ Automotive Meehanki 

□ EkBinesiMarugcrrseni 

Name 
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□ Civil EntorwTF mg ! 

□ Interior Dcoouting ^ 
O Construction 

Electrician | 

□ Appliance Service i 
6 f Repair 

□ Income Tsw 

□ MoeeL.'TintaLirani: 

MjnagcTnent 

D Mechanical 
Engineering 

□ High School 

Age 



Address. 
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State Farm 
life Agent 
Cliff Morris 




Why a State Farm agent may be 
your best life and health agent, too 



The first time Ron and 
Helen Steinmetz of 
Sikeston, Missouri, 
called on Cliff Morris 
it was about life 
insurance. 

They’d talked to 
some other agents 
and wanted to see what 
State Farm had to offer. 

11 We discussed our financial 
situation and our future plans with 
him,” recalls Ron, “and Cliff 
came back with the program we 
felt would do the most for us. ” 

“It was comfortable talking to 
him,” says Helen. 

“1 liked the way he explained 
things so clearly, and suggested 
we take all the time we needed 
to make our decision.” 

It was a sound decision. 

As a State Farm agent, 



Cliff Morris has 
undergone extensive 
training in all phases 
of family insurance. 
He’s backed not 
only by America’s 
largest insurer of cars 
and homes, but 
one of the country’s 
largest life 
companies, too. 

Later Ron and Helen bought 
State Farm policies for their home 
and car. So now, if they have a 
question about any of their family 
insurance, or a claim, they just 
call Cliff. 

If you want someone who offers 
the outstanding protection and 
personal service the Steinmetzes 
enjoy, just check the Yellow Pages 
and call the State Farm agent 
in your neighborhood, 





Like a good neighbor. State Farm is there. 

STATE FARM UFE tNSWRANCE COMPANY HomeOFfah.' BSoominglon, Illinois In New York Wisconsin a nd ConrupcncuC, non participating 
lie insurance is oflered through Slate Farm Llle and Acc idem Assurance Company HonwOUfice Bloomington, TlCinols 



SCIENCE WORLDWIDE 




New disease hits children 

Mucocutaneous lymph node syn- 
drome (MLNS) is the formidable 
name of a mysterious disease, first 
reported in Japan some years ago. 
Now it has hit 40 American young- 
sters, according to the AmoricEin 
Medical Assn. Nearly 7000 cases 
have been recorded in Japan. 

MLNS primarily affects young 
children, causing high fever, red- 
dening of the mouth, throat, lips, 
palms and .soles, and swelling of the 
hands and feet. The symptoms are 
sometimes mistaken for Rocky 
Mountain spotted fever Although 
most patients recover sat isfac tori ]$\ 
according to the AM A. they are 
finite ill for periods up to several 
months, and a small percentage de- 
velop heart problems. 

Strange star under observation 

Though identified in the 1930s, the 
star catalogued as MWC 349 was 
recently revealed to have a strange 




Dl*c-*1ar MWC 349: Spawning planets? 



nature. Using infrared telescopes, a 
team of scientists from the Univer- 
sity of Arizona, Tucson, and 
NASA’s Ames Research Center, 
Mountain View, Calif., found that 
349 is surrounded by a white-hot 
gas disc (as shown in drawing) 
with a diameter about 20 times that 
of the central star. The scientists 
estimate the star is a mere 1000 
years old and that planets may be 
forming in the cooler regions of the 
gas disc. The disc-star, located in 
constellation Cygnus, is thought to 
be some 10,000 light-year a from 
Earth. 



For speed: open door policy 

Modern fighters not only have to fly 
fast — they must also be speedy when 
it comes to maintenance. The F-15 
Eagle, the Air Force’s new air su- 
periority fighter, is a good example. 
It has 185 doors and panels, all of 
which seem to be in the open posi- 
tion in the photo, permitting ready 
access to virtually every system on 
the plane. Some 85 percent of the 
access openings can be reached 
without a stepladdcr. According to 
the McDonnell Douglas Corp., mak- 
er, the Eagle requires lit percent 
leas time for maintenance work be- 
tween missions than the older F-4E 
Phantom, 

The Eagle became operational in 
1976, and about 209 are now in ser- 
vice in America, Europe and Israel, 
The plane boasts a top speed of bet- 
ter than Mach 2.5, is armed with 
Sidewinder and Sparrow air-to-air 
missiles and a rapid-fire Gatling 
gu ci. It can also carry air-to-ground 
bombs. 

Beep heard ’round the world 

Twenty years ago, the Space Age 
was ushered in with a beep from a 
small radio transmitter aboard 
Sputnik, the Earth’s first artificial 
satellite. Launched on Oct. 4. 1957. 
the 134-pound Sputnik was a rudi- 
mentary affair compared with to- 
day's sophisticated communications, 
weather, "spy” and other special- 



ized satellites. The Soviet accom- 
plishment shook up the world and 
put added pressure on America’s 
early space effort. The first satellite 
launched in the United States, the 
31-pound Explorer 1, was orbited 
on Jan, 81, 195g. 

N or i h west could tap sunpower 

Up to 35 percent of the Pacific 
Northwest's energy needs could be 
met with solar energy, estimates 
Kirk Drumheller, coordinator of 
solar energy research at the Rat-* 
telle Pacific Northwest Laborato- 
ries, Richland, Wash. 

Solar energy, he nays T could re- 
place much of the electric heating 
in homes, heat water and supply 
heat for industrial processes. Some 
uses would cost the same with aoiar 
energy as now; some would cost 
more, "But It'a important to 
realize," Drumheller adds, "that we 
can do all those things now — with- 
out long-range technical break- 
throughs,” * * * 
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There's a free case of C.C. 
waiting for you on one of 
the Thousand Islands. 

These clues will help you 
eliminate 999 of them: 




Scattered along the 5L Lawrence River, 
the Thousand Islands form a speckled 
boundary between Ontario and New 
York Stale, Since the early 1900's 
they've been a paradise for millionaires 
and a playground for sportsmen. And 
on one of them we buried a case of 
Canadian Club. 

To get that C.C, out of ihe ground and 
into a glass, start your scenic search at 
the Shipyard Museum in i he turn-of-the- 
century village of Clayton, N.Y. 

Steer to the starboard side of the 
island that looks like its got a big arrow- 
head sticking straight up from it. A cou- 
ple of dozen islands Eaier, you'll pas* an 
anchor that looks like something 
hauled up front the Sir Robert Pee/, a 
steamer that mysteriously went down in 
Ihe St, Lawrence. As you round a bend, 
you'll sight a water lower looming in 
the distance. Head straight for it. If you 
spot some latter-day Huck Finns swing- 
ing far out on a rope cannonballing into 
the water. . .you've gone too far! 



"The Best In The House' '*in W? lands. 



Now reverse your course and nudge 
into the second deserted cove you 
come to. Congratulations— you're now 
just a good angler's cast from the light- 
est, smoothest whisky in 67 lands, Walk 
toward the middle of a field exactly 
1 1 9 paces (the same number of years 
people have been enjoying Canada's 
favorite Canadian), Now,,, dig! 

Hut before you set out, remember to 
bring a few glasses and a big bucket of 
rce + Because the second your shovel 
smacks into that buried case, you're 
going to want to settle down and savor 
some C.C. right on the spot. And if you 
can't make it up to the Thousand 
Islands to go hunting for our buried 
treasure, why not just head down to the 
nearest tavern or package store and say, 
"CG., please/' 






The better the training 

the better you’ll 
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Build and keep some ol the lineal technical equipment 
made when you tram with an NTS Protect-Method home 
study course. And it's usually the same type of equip- 
ment you'll meet in ihe field and use on the job H will 
help you acquire first-hand experience and skill - help 
prepare you better lor a variety of exciting technical 
careers: 

ELECTRONICS DIVISION; Courses include professional 
equipment like 5 fP solid-state oscilloscope, transistor 
and tube-tester, vector monitor scope, 74 sq. in. B&W 
TV, and solid-state stereo AM-FM multiplex receiver, 
speakers, Color TV courses feature advanced NTS/ 
HEATH DIGITAL GR-2000 Color TV with silent varactor 
diode tuning, digital read-out channel selection {with 
optional digital clock), big 315 sq. in. screen. 



MECHANICS DIVISION: Loam engine diagnostics mo- 
tor overhaul, transmissions, automotive maintenance. 
Courses include 9 in. solid-state automotive oscillo- 
scope. (esters, roofs, mechanic's steel tool box, $ more. 

AIR CONDITIONING, REFRIGERATION/HEATING DIVI- 
SION: Learn servicing of commercial, industrial and 
residential heating and cooling equipment, Courses in- 
clude hermetic unit analyzer, leak detector, charging 
testing-purging manifold set, tools and more. 

HOME APPLIANCES DIVISION: Courses cover repair 
and maintenance of washers, dryers, ranges, smaller 
appliances. Equipment includes NTS Circuit-Trainer and 
professional multimeter 
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NTS guide 

o careers in 

electronics 
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and the equipment 
be equipped. 



Career Guides: 



COMPARE OUR % 
KITS AND LESSONS. 
COMPARE OUR 1 



TUITION. 
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J NTS/HEATH 



GR2000 



Otgilal 



Solid - SH die 



C Otar TV 
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Picture 



LOWER TUITION FOR YOU: We employ no salesmen, 
pay no commissions. You receive all home-study infor- 
mation by mail only. Make your own decision, your own 
comparisons, Send card today or write tor illustrated 
catalog in field of your choice, all details. 

NO OBLIGATION. NO SALESMAN WILL CALL. 



APPROVED FOR VETERAN TRAINING 

Get tacts onneiv 2-year extension. 




TECHNICAL-TRADE TRAINING SINCE 1905 



Resident and Home-Study Schools 
4000 So. Figueroa St., Los Angeles, Calif, 9QQ37 
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NATIONAL TECHNICAL SCHOOLS 

4M0 South Figvoroa St., Los Ang^tga, ColiT. §£5037 
P lease a fend FREE CnlOr Cil’jlAq and Sump Id Lc’jiCCi 
WO OBLIGATION NO SALESMAN WILL CALL. 
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MORE SCHULTZ 




Spring lime 

I bought my Chevrolet Vega in 
1971, My problem hn front tire# that 
wear excessively on the inside. The 
car has received "u fifteen" front - 
end alignment ft. and new ball joint#, 
wheel bearings, shock absorbers 
and tie rods. Sow I'm told the 
spindles should he heated and bent 
down % to :5 k inch. Is this wise ? 
—R, P utnani, Norfolk. Va. 

Not wlae, and I hope n Chevrolet 
shop didhT advise you to do Uu9 t 
because the company frowns on the 
practice which could weaken the 
spindles. 

The toe-in setting for the Vega, 
as it is for other compacts (VW. 
for instance i f is critical. The speci- 
fication calls for Ik-inch. and it must 
be right on the money or excessive 
inside tread wear could occur. Fur- 
thermore, if a weak part exists, 
tires may he kicked out of track, 
resulting in wear. You have men- 
tioned most of the partK that could 
cause excessive tire wear with the 
Vega, but one is noticeable by its 
absence’ — the springs. If springs 
are w r eak. tire wear could result. 
Check on it 

Breaking a habit 

My 1976' Pontiac Brougham has 
been n constant st alter from Day 
One, Upon first ignition, the car 
will run n quarter to half a mile. 
Then, the stalling begins. Usually, 
after the eighth or ninth restart, 
the engine will emit a puff of smoke 
and that will be the end of my dif- 
ficulties for the day. I hare neigh- 
bors who have the same problem, 
with similar model-year cars. Any 
fj ugg ex t ion s ? — G eorge L. Pavdko , 
Coplay, Pa. 

One in particular, George. It has 
become pretty much standard with 
late -model GM cars which stall that 
the choke vacuum break adjustment 
should be checked and calibrated. 
The vacuum break putts open the 
choke plate just as soon as it's prac- 
tical so that the engine won t dis- 
charge any more emissions than 
necessary. 



Probably the vacuum break in 
your car is being overzealous in its 
effort to light pollution. It may be 
set to pull open the choke plate too 
quickly; the cold engine can't cope 
with the lean mixture, so it stalls. 
Get the vacuum break adjusted ex- 
actly as the procedure specifies in 
the shop manual. I think your stall- 
ing will stop. 

Poultry market 

My 1977 Thunderbird has a ±00- 
en.-in. engine and four-barrel car- 
buretor. Plenty of power, right ? 
Wrong . It acts like a chicken with 
the heaves when / first start the 
engine — bucking, snorting and stall- 
ing. No one at the Ford shop can 
find the reason. I'm ready to trade 
in this turkey. — Frank Shapiro, San 
Francisco 

Simmer down, Frank. There's a 
cause, and 1 bet 1 know what it is. 
Some Mode! 4350 4V carburetors in 
1975 and 1977 Fords, Thunder- 
birds, Mercury a, Lincolns and Mark 



Vs have come up with a case of 
Choke plate -to-air horn interfer- 
ence. To find out if your Bird is a 
victim, remove the carburetor air- 
cleaner assembly and move the choke 
plate so that St is wide-apen, Look 
for scrape marks on the inside of 
the air horn w h all at each end of the 
choke plate. 

Now, move the choke plate from 
side to side and check for free pf&y. 
You should feel movement. Specifi- 
cally, the total free play should be 
a minimum of 0,005 inch. 

If there are scrape marks on the 
inside of the air horn walls or there 
is no noticeable side4o-side play, 
the air burn w r alls have to be ex- : 
ponded somewhat. This is done by 
lightly striking the inside of the 
air horn wall on each side with the 
choke plate closed. Use a flat end 
drift punch and eight-ounce ham- 
mer, The procedure la outlined in 
service bulletin ISO, 

Enduring 

In July 1976 1 purchased a ’7S 
Dotson pickup model 620 with a 
1952-cc engine. Immediately upon 
driving the vehicle 1 noticed ti hesi- 
tation, primarily between 85 and 50 
mph. / took it back to the dealer 
where I was told that with more 
mileage and after the car's loot) 
mile service the problem would dis- 
appear. 

It’s 6000 miles later , and the con- 
dition prevails. The service depart- 
ment now says that the jets in the 
carburetor arc made very small to 
comply with emission standards, 
(Pie iw turn to page 24} 
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A thing lo remember 

Often, (he ioughesl problems are I he easiest to solve if you don't inslsl 
On looking for strange things. Toko fast idling, for example, or bucking 
or surging, or even stalling. All of these conditions may result from car- 
buretor linkages and a choke valve shah that are covered with crud and 
are slicking, A very simple solution can be effected with carburetor 
cleaner and an old toothbrush. Just sprit* on the cleaner and scrub away 
dirt, it's as simple as that, 
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^Introducing the 
that has An 1 erica sitter 







You guessed it. 

After all, you don't flint people singing 
about ordinary wagons. Just extraor- 
dinary ones. Which, we modestly 
propose* is precisely the category the 
1978 Plymouth Volare wagon ills into. 

Reason number one is the most 
obvious. That cavernous space you see 
below. Where those kids could lug home 
about 60 bushels of shells or fish* or 
something else suitably exotic, (Parental 
guidance suggested.) 

Of course, the nice thing about lugging 
anything around in a Volare is that you 
never lug around u lot of car. Because 
Volare is a trim* compact wagon. 
Maneuverable. Easy to park And, a 
pure joy io drive. Thanks to the Isolated 
Transverse Suspension, An ingenious 
system designed to keep life’s bumpy 



rond ns far away from you as possible. 

Other comforts also abound in Volare. 
Like a gas pressurized lift gate that opens 
part way on its own. And two optional 
lockable storage compartments to keep 
w out-of-sight" valuables out of sight. 

Volare. People have been singing its 
praises since the day we brought it out. 
So much so, in fact, that last year, they 
helped make it the No. 1 selling wagon 
in America. 

And if we’re hearing it right (ah, what a 
great sound) that's exactly where it's 
going to remain. 

Buy or Lease a Volare at your 
Clirysler- Ply mouth Dealer today. 



New 1978 Plymouth\olare. 
The car with the accent on value. 




CAR CLINIC 

(CcmffnLrttrt upm page 22) 

that the engine starve# far fuel and 
1'U have to put up with it. But l 
don't Jfcnflu? if / eon, Pfeastf help. 
^-Don Hodgson, Cerritos, Calif , 

I'm afraid yau will have to, Don* 
In states that aren't quite as finicky 
as California when it comes to 
emission standards, mechanics have 
been drilling out the low speed jet 
up to about 85-thousandths oversize 
in 5-thousandths steps, testing after 
each step to determine if the hesi- 
tation condition has been alleviated, 
I doubt that you will find any me- 
chanic with integrity in California 
who will do this. Sorry. 

Reverend Mart 

My problem is an odd-ball, mid I'll 
view pour powers with reverence 
forever if you help solve it. My t9€$ 
Chevrolet Trarelall six-cylinder en~ 
gine is fond of distributors. It has 
gobbled tip four of then t in one 
year. 

Actually what happens is that the 
outer pirn which hold tke weights 
for the centrifugal advance sheaf 
00 , earning the throws to hit the 
housing and jam the distributor. 
There has been no other trouble, 



and the riff runs like a champ, but 
to install a new distributor every 
3000 miles is a bit much. Do you 
hare any ideas? — Jon Ormbrek, 
EUensburg, Was ft. 

One. On the vacuum advance arm 
you will find a small rivet where the 
arm is attached to the plate. This 
small rivet has the job of impeding 
centrifugal plate action. If this 
rivet has any play in it at ail, the 
plate will move too quickly agalnat 
the weights, which could damage 
the pins that hold the weights. I 
suggest that you peen this rivet and 



take out all of the play. 

This problem may be a new one 
to you, Jon, but it's, been around 
since 'fib. 

Defiant differential 

Sure as shooting ra big chunk of 
my hard earned bucks will go for a 
differential over ha ul unless you tell 
me otherwise. The car is a 1975 
Chrysler, and it has the Sum-Grip 
rear which has started giving a 
ratcheting kind of chatter. Every 
so often I hear a real bang that 
scares me to death . Before I go to 



Use the slots 

I gel the feeling when I see 
some people changing flat 
I ires that they think those 
holes in their cars' bumpers 
are a manufacturer's practical 
joke, They are there to support 
the jack. Cars that don't have 
slola are frequently seen lying wilh 
their brake drums resling on Ihe 
ground, because the bumper a ltd of I the jack. But 
with these old cars you have no choice but to fit the 
jack under the bumper, lift and work as fast as you 
can, while praying that the jack and bumper don't 
part company. As long as you have a newer car with 
slotted bumpers, our advice is to use the slots whan 
they are needed. 




When it’s the 
wrong bullet, 

a hit's as bad 
as a miss. 




Pnoqiessivu upsel shows expansion Itw mawnium energy r£ler>S£ol Rmci Roint Bullet 



Use the wrong bullet and you're 
going to get a hit that may keep 
on going. Hunting bullets not 
only have to get there, but they 
have to do the right thing once 
they reach their target, 

Winchester and Western 
hunting bullets are designed to 
do that job. Both our flat* 
shooting Silvertip*and our 
Power- Point* Bullets hit their 



mark, penetrate and give you 
that controlled expansion you 
need to get a clean knock down. 

And reloadcrs, because our 
hunting bullets are an exacting 
combination of accuracy and 
energy teleiise you're going to 
get the same results from your 
hand loads as you get from 
Winchester and Western factory 
loads. And that’s hard to beat* 
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face on the carrier with mineral 
spirits. Thin part, too, must be ah 
Itiwed to dry. 

7, Install the cover on the carrier 
and tighten the cover screws to 2S0 
in, -lb, torque* It is important that 
the cover be installed within 20 
minutes of applying the sealant. If 
this time limit is exceeded* the seal- 
ant must be removed and a new 
bead applied. 

8, Refill the axle to a level right 
below the filter hole with Mopar 
Hypoil Lubricant (part Xo. 3744- 
49D4), 

9, Start the engine and engage 
the transmission in Drive or high 
gear with only one of the rear 
wheels turning. The other wheel 
may lie locked by pulling one rear 
parking brake from below so the 
brake is applied to one wheel only. 
Run the car in this way at a speed 
equivalent to about 10 mph for 10 
minutes. Do not exceed this slow 
speed.. The action scrubs the clutch 
surfaces clean. 



into I is retractor. An incompletely re- 
tracted belt can a I How a 120-mil I lamp, 
battery drain, oven with Ignliion key 
oft and doors closed. In lime, this can 
cut battery charge enough to cause a 
no-start. 

■ The Rubber Manufacturers Assn, has 
revised its Care and Service o t Automo- 
bile Tires manual to include illustrated 
puncture repair procedures, updated 
mounting/ demounting procedures, and 
new toad and inflation tables for F-iypo 
and metric-size Tires. For a copy of this 
handy tire-care guide, send St to RMA 
Publications, 1 SOI Pennsylvania Ave, 
NW, Washington, DC. 20006. 

■ Heed this, owners of 1975-77 FoMoCo 

products with 351 M, 400 and 460-cu. 
in. engines. A rocker-arm squeak or 
chirp is caused hy a defective fulcrum. 
A mechanic cao find (he bad pan by us- 
ing a stethoscope to listen to each ful- 
crum in turn, The repair is to replace 
tho rocker arm and fulcrum with a new 
aluminum fulcrum (part No. 07AZ- 
6A5£fl-ei, *** 



the mechanic, tctl me what to ex- 
pect, pleane, — Lou in Gregg, C ohm- 
bus, Ohio 

l have some news for you that 
may pan out to be good. In practi- 
cally every case of malfunction with 
the Sure-Grip differential, the 
problem can be corrected without 
tearing apart the unit. In fact, an 
experienced do-it-yourselfer could 
probably make the repairs himself. 
Here's what to do: 

1. Drive the car so the rear ax- 
le lubricant gets warm. 

2. Lift the car on a hoist so rear 
wheels can be turned, 

3. Remove the axle cover and let 
lubricant drain, Rotate the differ- 
ential to remove all lubricant, Dis- 
card old lubricant, and wipe acces- 
sible areas of the differentia! car- 
rier clean, 

4. Scrape off the gasket material 
from the cover and clean the sur- 
face thoroughly with mineral 
spirits. Then let the cover dry com- 
pletely. 

5. Apply a 'in to ^Vinch bead of 
Mopar silicone rubber sealant < part 
Xo. 3G83S29 t along the bolt circle of 
the cover. As you come to each bolt 
hole, dip below the hole with the 
sealant, 

fi. Clean the cover's mating sur- 



SERVICE TIPS 

■ An interesting note from Cadillac 
this month warns that low or discharged 
batteries Can be caused in some cars 
by incomplete return of a seal belt 



GOT A PROBLEM WITH YOUR CAR? 

JuSf as* Man about rf. Send your question 
lo the Cat Cifjirc, Popalat Mechanics, 2?4 
West 57fft Si,, Nett York., N Y 10019- While 
tetters cannot be answered mcHviOoeHy, 
probJems tAar are of yeneml interest w/tt 
he published tn the column 
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'Beautiful ! You practically need a magnify- 
ing glass to spot where l used Carpenter's 
Wood Filler," Dorn De Filippo reports. 

Professional carpenters agree this new 
product is a major improvement. It goes on 
so smoothly you can't believe it. It has excel- 
lent shrink resistance, so there are no tell- 
tale depressions to spoil a finished job. And 
it's formulated to hold the natural stain, 



without over-darkening. 

It’s a pleasure to use, too. Just clean up 
with water before it dries— then you can 
nail, drill, paint, shellac or varnish it. It's 
non-toxic, non-flammable? practically 
odorless. 

Thke a tip from the pros. TVy 
new El rners A Professional 
Carpenter's Wood Filler, 



Elmer's. When results count. 
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APPLIANCE CLINK 

QUESTDNS /WSWERED ByfRJL IvWN 



Vent problem 

We fin r‘ d a General Electric clothes 
dryer, model 5 20 A 1C. ft's only a 
feu > years old. Most of the time it 
stops drying before the cycle has 
brcv completed, and won't start 
again until it cools down. Vm upset. 
W hot could he wrong?— John J. 
Johnson, Soldier, Iowa 

Several things could be wrong, 
but one problem often occurs: a 
blockage that prevents the dryer 
from getting rid of excessive heat. 
Excess heat will cause the safety 
thermostat to kick out, which will 
pop the machine off. 

Even if you clean out the lint 
trap after each use. lint can still 
build up in the exhaust duct to im- 
pede heat flow. The duct should be 
removed and cleaned. Be sure not to 




(inspect for obstructions? 

Possible areas ol heat buildup 

overlook the weather louver under 
the outside wall cap at the end of 
the duct run ( see illustration i , This 
valve could stick closed h trapping 
heat, 

Assuming restriction of heat is 
not the cause of your problem, then 
the Operating thermostat probably 
is. If the thermostat sticks closed, 
it lets the temperature go the limit 
which causes the safety thermostat 
tn stop the unit. You can check the 
thermostat for continuity as fol- 
lows ; 

1, Find the thermostat. Check the 
wiring diagram on the machine 'a 
chassis, 

2, Let the dryer run until it kicks 
off. 



3, Pull the power cord plug from 
the wall outlet. 

4. Hook up the continuity trou- 
ble-light or an ohm meter to the 
thermostat terminals. 

If the light glows or you get a 
reading, it means the thermostat is 
still closed. Replace it. 

feemaker cometh 

fee cubes stick in the plastic tray 
in the icernaker of my Ward's Sig« 
nature Model £199 refrigerator. 
This causes a mess, because the in- 
coming water flows over the tray 
and drains into the pan where n 
block of ice forms, f have installed 
a new tray, but without success. 
Can jfrtw tell me how to solve this 
problem? — -Bill TVii<fe, Lc. ring ton, 
Ky r 

One way may be to turn down 
the tern pera lure control in your 
freezer compartment. A common 
reason for ice cubes literally freez- 
ing to a tray is that the tempera- 
ture is being maintained at too cold 
a level. 

If you determine that you need to 
keep your freezer set at its present 
temperature. I suggest that you get 
a spray for automatic icemaker 
trays, such as that distributed by 
Eridigaire, You can get this spray 
from an appliance distributor. With 
thlfl “lubricant," you can coat the 
tray and thus break the contact 
that exists between ice cubes and 
the plastic, 

GassirT about gaskets 

flow should l replace a door gasket 
in a Maytag Model +00 convertible 
dish washer ? — -Ton y Jenn ings, .4n- 
Hopobs. Md, 

Here's the procedure, Tony: 

1. To remove the old gasket, first 
remove the door panel. You'll see 
that a series of tabs holds the gas- 
ket in place. 

2. Starting in the middle at the 
bottom of the door, pull each tab in 
order from its slot around the door, 
releasing the old gasket, 

3. As you are removing the old 
gasket, soak the new gasket in hot 
water to soften it. This will facili- 
tate reinserting the tabs into the 
door slots with the new gasket in 
place. 

4. Start at the door bottom so the 
gasket ends are in the center of the 
door and install the gasket. Do make 
sure the gasket is completely seated. 



5. Reinsert the tabs In the slots. 
They must be fully seated to pre- 
vent water leaking from around the 
gasket and to prevent possible gas- 
ket damage. 

6, Reinstall the door panel. 

Lady sfngs the blues 

IV e hare a Sears Lady Kenmore 
washer-dryer combination built in 
J957. It's been just great, hut three 
months ago the timer gave up the 
ghost. Since we arc limited for 
space , f decided to overhaul the en- 
tire unit. As you know, no one is 
selling combos anymore , l took the 
machine opart pi ere by piece, re- 
placing and repairing worn parts , 
/ was able to get mast parts from 
Scars „ Others 1 made. But I re run 
into a problem, Scars can’t get mc 
four parts that l can’t make. They 
arc rubber valve 22281 , therm nut at 
2+059, 175* fixed thermostat 228+0 
and pin 98700, Could you tell me 
where l can get these part*? Why 
doesn’t anyone manufacture com- 
bos any more f —Arthur Dehor. Ojai, 
Calif , 

I've located several major appli- 
ance parts distributors in California 
who should be able to help. Two in 
your 803 area code are Cal Sales 
Cor]).. 2043 West Fifth St., Oxnard 
(486-3533) and Genuine Appliance 
Tarts Distributors, 127 East 18th 
St.. Bakersfield {324-9801). If uei- 
ther can help, try the Appliance 
Tarts Co,. 15049 Oxnard St.. Van 
Xuys (213-787-9230 >, which is one 
of the biggest parts outfits in the 
state. 

Finally, if you run into a dead 
end, a company in the East can get 
the parts for you. It is Jacoby Ap- 
pliance Farts Inc., 57 Albany SL, 
New Brunswick, N,J, 08001 (201- 
816-0300), 

Usually when mail-order com- 
panies get a list of parts and num- 
bers from a customer, they send 
prices and mail costs. The customer 
returns a check or money order and 
the parts are sent. 

Combos aren’t buiit because there 
wasn’t a large market for them 
when they were made. * * * 



it you a Question about any app/tarte#, 
seftrf it Jo Appj'faeee Clinic, Popular Mochas* 
jcs, 224 WosJ 57th St.. New York. N Y. 7<MT9. 
Sorry, but letters cannot be answered intti- 
vt(fi>at!y r problems of wide Interest will be 
discussed in this column. 
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POPULAR MECHANICS 




C 1 N. J. Reynold* Tobacco tu 




One 

efa 

kind. 



Where others seek mere 
wealth, he searches for 
experience. 

He captures it in his own 
distinct way. 

He smokes for pleasure. 

He gets it from the 
blend of Turkish and 
Domestic tobaccos in 
Camel Filters. 




Turkish and 
Domestic Blend 



Do you? 



19 mg. iar” 1.2 mtj. nicotine av. per cigarette. FTC Repon DEC. 76c 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 







THE KOHICA AUTOMATIC COMPACTS. 



Konirn compacts give you .T5mnr 
quality with i nsMnt oad o^c They 
ju f . o m .] = ica I ly * et I he a i f ec I v spa su t j 
¥ou tan choobe built-in pop' up elec- 
tronic Hash cr synchro-1 la^h inoce : 
There's a eompacl range- 



finder camera and an economical, fast 
zone- focus inn model too. 

And wiih .ii Koci=ca Automatic Compacts 
"The lens alone ir» worth the price" 

Ai your Koines dealer 
Or write for lull details: 
Monica Camera, 

Depl L ii 'O-i. 

Vmod&ide, 

NY, 11377 



Remember! 




Whether you work on your 
car yourself, or have your 
service station do it, re- 
member to check the radiator 
cap. It s the easiest component 
to forget, yet the easiest 
replace. And regular 
replacement is vital A 
faulty cap will not 
keep the pressure 
the cooling system 



within safe limits. So be safe. 
Install a Stant Lev-R-Vent® 
Pressure Cap , . . the safest, 
most dependable radiator cap 
available anywhere. And for 
expert tips on cooling system 
care, write for “The Stant 
Cooling System Fact Book’ 1 . 
It s free 

STANT MANUFACTURING CO-, Inc. 
Conncrsvilie. In dll and 47331 

APurolator Products Comply 



PHOTO 

HINTS 

FROMREMXRS 



Camera cradle 




The weight of a heavy flashgun 
attached directly to a camera puts 
a strain on both the camera body 
and the neck-strap lugs* You can 
eliminate this problem by making 
a “cradle” for the camera from 
a ] um inum bar stock bent to form a 
U shape around the body. Mount 
the gun on one side with an acces- 
sory flash shoe or adapter bracket 
and attach the neck -8 trap clips to 
the upper ends of the cradle in- 
stead of the camera. This removes 
aEB strain from the camera itself. 

— Robert Hertzberg 



Dot your eye 




Ever wondered what kind of film 
was in your camera, or if the film 
already exposed was to be pushed 
during processing? You'll know if 
you use stick-on, peel-off label dots 
available from stationery stores. 
Use red to indicate high-speed 
color film, green for regular color, 
and white for black-and-white 
film. Stick the dot onto the camera 
when loading. Later transfer the 
tfttiwc dot to the film cassette when 
unloading the camera. 

—Dave Bryan 
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NEW* J0-«S5 Low-prlenl 

OiCj-dencnpu 



NEW FALL 
1977 EDITION 



Choose from 
more than 60 new 
items for Fall. 
Nearly 400 kits in 
all to help you 
get the most for 
your electron- 
ics dollar! 



NEW! 



The world’s largest 
selection of quality 
electronic kits. 
Plus dozens of 
Heath-recom- 
mended 
name-brand 
products 
too. 



SEE THE NEW HEATHKIT PERSONAL COMPUTERS! 




NEW' 

ACM 304 
Audio 

Prsctiioi 



NBW1 AH-1219 Starve fticilvtr 




Learn about the fascinating and rewarding 
hobby of electronic kitbuilding. Experience 
owning a top-performing, high-quality 
electronic product that you built with your 
own hands. 

Our easy-to-read assembly manuals are 
your kitbuilding ‘'partner from start to 
finish. Large, clear illustrations and step- 
by-step instructions lead you to successful 1 
completion and the thrill of “turn-on" It's 
easy, it’s fun, and it's personally satisfying. 

Send for your FREE catalog today! 



NEW! 

EC- 11 04) 
SvIT- 

llpnal 

CompiiUr 
Profirwinfiiing 
Court# 
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HvhIIi Company. D«pl. a 1 7-200 
Gorton Herbor, Michigan 4S022 



Plsaso send me my FREE HgetfikH Calaiog. 
I am nol on your mnlllnp list. 
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HOMEOWNERS' CLINIC 

QUESTIONS ANSWERED 



Paint possibilities 

I’m painting my house with acrylic 
latex paint. Pd like to use the same 
paint tin the parage dour which is 
made of fiber plats panels. Can I use 
acrylic latex, or should I use a dif- 
ferent paint ? — Robert Dilly, Mat- 
thews, hid. 

For a dependable, hating- finish, 
I’d suggest yen use something else. 
You might try an exterior oil-base 
house and trim paint. 

Another possibility would be to 
first roughen the surface of the 
fiberglass panels slightly with 
medium-grit sandpaper. Cover the 
panels with ah oil-base primer, then 
paint them with a glossy house and 
trim latex. Follow the directions on 
the cam 



Many people like the peaked 
effect of an attic roof. But to lessen 
the peak effect, you dan install col- 
lar beams several feet below the 
ridge of the roof. These will serve 
as the ceiling joists. You can, for 
example, attach furring strips 
across the joists and install some 
acoustical tile. 




Flashy idea is a no-no 



Prevent moisture with plastic 

In winter the north foundation watt 
of the crawlspace in my home drips 
moisture. The ftoors and heating 
ducts are insulated + There tire eight 
■ventH m the foundation wads which 
l close in winter. 1 plan to cover the 
earth floor with polyethylene. Will 
this cure my trouble? — Ed Pinko w- 
ski , Brooklyn, Mich. 

The plastic membrane should pre- 
vent the rise of moisture from the 
ground, but will do so only if you 
make sure to extend it up the foun- 
dation walls to the sills. Leave some 
openings in the membrane at the 
vents and keep the vents open 
throughout winter and summer to 
provide for air circulation under 
the floor. 



Unruly water system 

The plumbing in my mountain cot- 
tage is all copper tubing . Before 
winter l drain the system complete- 
ly. However, when I turn the water 
on in the spring, I find one or more 
of the soldered fittings pulled apart 
with resulting leaks. The lines arc 
wrapped with insulation And / wse 
heat tape. What's the cause and 
how do I cure it? — Charles J. 
Fisck, Altoona, P n, 

I can't be sure at long range, but 
first, are there any low points in the 
system that are not completely 
drained before winter? Second, in 
spring, when you run cold water 
into the system, the lines will cool 
and contract On long, straight 
runs especially, this could be suf- 
ficient to open soldered fittings. 
Filling the system slowly might 
overcome this possibility. Heat tape 
should be the type controlled by a 
thermostatic device which is acti- 
vated only when the temperature 
drops below 40" F. for energy-sav- 
ing purposes, I doubt that it would 
cause problems, and it's a must in 
the mountains. Have the system 
checked again by your local plumber 
with these possibilities in mind. 

Celling bewilderment 

We'd like to make an extra bedroom 
out of our attic. The flooring is 
finished and in perfectly good shape, 
but what can we do about the ceil- 
ing? How do we make it look more 
like n bedroom and has like a made- 
over attic? — L.E. Platt, Denver 



I've been foftf ffinf exhausted flash- 
light batteries are effective in re- 
moving soot from the fireplace 
chimney. Pm instructed to toss a 
battery or two into a blazing fire. 
What’s your opinion? — Frank Spa- 
kofski, Westwood, Mass. 

This procedure is a no-no, espe- 
cially with any new-type batteries 
that carry a warning not to re- 
charge or discard them in lire. Even 
if you use old-type dry cellg T there 
is danger of starting a chimney fire 
that's hard to control. It's better to 
use a double handful of ordinary 
salt, vock salt in half-brick siae or 
a prepared soot remover. When 
using the latter, be sure to follow 
all instructions. 

Presoak cedar shingles? 

I've been told that cedar shittgles 
used at the ridge and valley of the 
roof should be presoaked in water 
before installing . Otherwise, they 
are likely to split when they’re 
nailed in place. Your comment, 
please. — F. Irby , Ventura, Calif , 

On the contrary, the soaking of 
cedar shingles will cause them to 
expand. Shingles may split at the 
nail points as they dry in the sun 
and contract. Proper nailing will 
prevent the splitting in most cases. 

Do VVu have a home maintenance ot repo-’f 
problem? Send it to Homeownora CifnfC, 
Popular Mechanics, 224 Wear 57th St., New 
York, N.Y. fODffl 1 . Letters cannot be an- 
swered Individually, but problems of wide tn- 
lorosl will be tfj'scvssed in this co/urrm. for 
more home repair anj aratofflaanrij help, grel 
PM’s Home Cars Guide, $4.95 posipa/d. 
Send orders to PM. Oapl. MCG, 80s 1&14, 
New York, NY. 10019, 



Cabinet spots and tile scuffs 

/ have kitchen cabinets stained 
cherry with no protective finish, 
C n bin ctx over the stove have grease- 
spots on them, Alsu, m y vinyl tiled 
floor is scuffed and has black marks. 
How cn-H / salve these problems ? — 
Joseph Sanko, Dayton, Ohio 
If the cabinets are stained and 
have not been finished, any house- 
hold cleanser that's intended for 
use on grease should remove the 
spots, but it may also lighten or 
completely remove the stain. Thus, 
you may find it necessary to restain 
the surfaces before applying a final 
finish, Use two coats of polyure- 
thane finish (one that carries the 
same manufacturer's brand as the 
stain you use) for the final finish to 
seal out and protect the surface, 
Commercial vinyl tile cleaners 
are available. But if the scuffs are 
beiow-the-surface gouges, you. may 
not remove the marks completely 
with these cleaners, and damaged 
tile may have to be replaced. Be 
sure you test a small inconspicuous 
area before applying cleaner to the 
entire floor. *** 
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POPULAR MECHANICS 



Before you buy a color TV 

make sure 

it can use this VIR signal. 





General Electee VIR sets read this signal 
to give you color automatically adjusted 
by the broadcasters themselves. 



Inside this GE set is advanced computer-like circuitry 
that uses this VIR signal. To let the broadcaster 
automatically adjust all of the color on many programs, 
Flebh tones, Background colors. The entire color picture 
All automatically, 60 times a second. VIR Broadcast 
Controlled Color. See a demonstration today 

THIS IS GE PERFORMANCE TELEVISION 




VIR 

BROADCAST 

CONTROLLED 

COLOR 



GENERAL 




ELECTRIC 





DETROIT 
LISTENING POST 



GftTs plan to save the van 

Good news for van fans. GM is 
shooting for 25 to 30 miles to the 
gallon for the new van-type vehicle 
it will bring out two years from 
now. The reason it's good news is 
that vans must meet the same fuel 
economy standards as passenger 
cars and, with one exception, none 
of the vans around today will be 
able to meet the mpg requirements 
of the 1980s. 

Vans are notorious gas gulpers 
and the machines on the market 
now will get the heave-ho during 
the next few years if they don't 
make spectacular gains in mileage. 
The exception is VW's. bus, the 
granddaddy of all vans. VW's mile- 
age Es so good the company could 
go on making the current product 
until 1981 without any improve- 
ment In fuel economy, GM hasn’t 
confirmed that it is shooting for 
25 to 3D miles a gallon for the new 
van job. However, the company 
would not tool for an all-new 
vehicle if it thought it wouldn’t 
be able to meet or beat the mileage 
minimums coming in the 1900s. 

Chry star's super van 

Speaking of vans, I had the loan of 
a one-of-a-kind for two weeks cour- 
tesy of Chrysler. It was a Dodge 
Maxivan. Standard mechanicals, 
but with special trimmings on the 
inside — -refrigerator,, fold-out table, 
storage closet, sofa bench against 
one wall, linoleum floor, padded 
ceiling and paneled walls. Put a 
couple air mattresses on the lloor 
and you've got the next best thing 
to n mobile home. 

Chrysler worked the job up with 
the thought it might appeal to 
Hunters and fishermen. But they 
never put it in production, Mot yet. 
anyway. I didn't check the mileage 
because that would have taken the 
fun out of driving it. After being 
cooped up in so many small cars, it 
was a good feeling to drive a really 
big rig. 

Mpg goals worry Detroit 

The Department of Transportation 
hns put Detroit in a pickle on the 
1980 cars. The auto firms will be 
in trouble if the government ad- 
heres to the mpg standards it has 
ordered for 1901 through 1985 cars. 
The problem: Starting with the 
'70s, ears must give a specified num- 



ber of miles to the gallon. The figure 
advances year-to-year, from 18 mpg 
on the '70s to a top of 27.5 in 1985. 

The companies have worked out 
complicated programs to meet the 
mileage goals and thought they 
were in pretty good shape to toe 
the line. Mileage would increase 
gradually one year to the next, with 
the big jump coming between 1984 
and '85. Hut the government has 
accelerated the timetable for the 
*81 through '84 cars. The end goat 
hasn’t changed — it's still 27,5 by 
*85. But Uncle wants Detroit to get 
there faster than the firms planned 
on between '81 and '84. 

So how do you handle it? Well, 
you can kill off the gas guzzlers 
earlier than you planned. Yon can 
go back to the drawing board and 
do a second round of downsizing. 
You can regulate production so you 
sell more a trial II cars (easy on gas) 
and fewer big cars (heavy on gas), 
thereby increasing mileage on an 
averaging-out basis. Or you can do 
a combination of all those things, 
plus. Carmakers will sweat their 
way out of the problem— they al- 
ways do — but at the moment they 
are up to their necks in pickle brine. 

Keeping mechanics honest 

The Automotive Parts & Accesso- 
ries Assn, has put out a book that 
will give you a fighting chance if 
you come up against a greedy 
grease monkey. It's called Summary 
of Atsfo Repair Legislation ami 
Hey illation* of the 50 States. It tells 
you what your rights are and what 
mechanics can and can't do, Price 
of the book is $4.50, It's a good 
investment If you do much traveling 
away from your home state, The 
address is A PA A, 1025 Connecticut 
Ave, N,W., Washington. D.C, 20036, 

The same organisation puts out 
a now-and-then column called Tip s 
for the Novice Auto mechanic. No 
charge except for a stamped, self- 
addressed envelope. Same address 
as above. 

Chrysler tightens inspection 

One of the things you pay for when 
you buy a new car is a final check 
by the dealer to see that everything 
is okay. It’s called dealer make- 
ready or dealer prep and it's in- 
cluded In the price of the car. You 
pay for It whether you get it or not. 

The practice with many dealers is 



to give the car a fast run through 
the wash, kick the tires and eyeball 
it to see if anything fell off in tran- 
sit. This isn’t much of a check, The 
dealer figures why bother with it. 
If something should be wrong, you 
will bring the car back and have it 
fixed under the warranty, 

Chrysler has come up with an idea 
to force dealers to do a better job 
on makeready. The company sends 
out a “new vehicle preparation 
certificate” listing all the checks the 
dealer is supposed to make before 
turning the car over to the custom- 
er, This includes a roud test. The 
dealer has to complete the form, 
sign it and return it to the factory. 

There's been beefing from Chrys- 
ler dealers about the added work. 
Rut it's a good shake for buyers of 
Chrysler cars and ail idea the other 
companies might well follow. 

Air bags vs. passive belts 

The government now says passive 
restraints — air bags or something 
else — must be installed in all cars 
by 1984. Big cars will get the equip- 
ment in 1981, medium-sizers in 
1982 and small cars in 1983. 

The auto companies still argue 
that «ir bags aren’t u safe and 
effective as a combination lap belt 
and shoulder strap. Bags are also- 
more expensive, about $300 versus 
something under $50 for an auto- 
matic belt strap, The law doesn't 
specify air bags. It calls for passive 
restraints. 

The betting around Detroit is 
that the companies will use both 
air bags and a passive belt system. 
The high-price cars will get nir 
bags. The lower-price oars will be 
equipped with passive belts. Volks- 
wagen has an automatic seat belt, 
that qualifies as a passive restraint 
and Detroit is expected to “borrow" 
the VW harness for small cars. All 
the companies are conducting field 
tests of passive belts patterned 
after the YW design, * * * 
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CHANCE YOUR OIL WITH HAVOUNE 
AND PROTECT YOUR CAR 
LIKE A TROOPER. 





A state trooper gives his 
car a rough time. 

which is why we had 
more than 90 trooper cars 
with Havoiine Super Premium 
All ‘Temperature Motor Oil 
driven a total of over 4 million 
tough miles- 4 million miles 
of all kinds of driving In all 
kinds of weather- from 
standing starts to high speeds 
in a matter of seconds. 

And often, the same car 
was driven round the dock— 
24 hours a day. 

These state trooper cars 
were driven almost as many 
mites in 6 months as the aver- 
age car is driven in 3 years. 



Vfet there wasnt a single oil- 
related failure of Havoline- 
protected parts. 



pro- 

tection without the need of 
any extra motor oil additives. 

So the next time you 
change your oil, protect your 
car like a trooper with com- 
petitively priced Havoline 
Super Premium. It provides all 
the protection your car needs. 

Ask for Havoline wherever 
they sell motor oil. 








More efficient chain saw 

Latest announcement from Stihf is 
that the firm now offers a full line 
of chain saws with electronic igni- 
tion, According to Blake Btretton, 
Stihl’s vice-president* "They start 
fast and stay running in any kind 
of weather," The breaker leas sys- 
tem of no moving parts utilizes 
solid state, components to provide 
correct switching, and the sealed 
module never requires adjustment 
or maintenance. The bottom line, 
according to Strelton, is that ''the 
sparkplug lasts longer and high- 
voltage energy is always maximum, 11 
The system is available on seven 
different chain saws, including 
three homeowner models — 015, 020 
and 031 — as well as the larger 
send professional and professional 
models. 

Workshopper s bibfe 

The original version of this book 
has probably been imitated by more 
would-be how-to writers than any 
other do-it-yourself book, Kdrer’s 
revision, happily, still makes this 



Inctiidea Miwj-i- - id PUmiE 






WORK 



Must reeding for real do-it-yourselfers, 
book is especially handy for reference. 



The book is profusely i|luslrated_ with 
quality photographs and lino drawings. 



the one to be emulated. Though 
thorough, the book is still easy to 
read . Cn h inr t mu k in ft a n d M ill tt 'ork, 
by John L, Keirer. Chas Scribners 
Sons, New York, $27.50. 

Government publications 

Working with more than 24 agen- 
cies, the Consumer Information 
Center of the U.S, General Service 
Administration encourages the de- 
velopment and release of timely, 
^useful consumer booklets. To learn 
what booklets are available (and 
their prices) send for the Consumer 
Information Catalog, issued quar- 
terly, Write Consumer Information 
Center, Washington, D.C. 20405. 

Two -wire cord set 

New from General Electric is this 
two-wire outdoor cord set for use 
with ’ double-insulated tools only. 
Since it is unsafe to use the cord 



Bright orange cord for insulated tools. 

with tools having three-wire line 
cords, the connector is constructed 
with extended faces to prevent ac- 
cidental chance of a plug-in. Prices 
start at $5.50 for a 2 5- footer. 

Unique clamping 

I recently tested these clamps while 
drilling metal on a drill press. They 
held the work secure to the table, 
and their pivoting jaws — which act 



like a built-in V-bJock— did a superb 
job of holding round stock. Prices 
start at $5.25 for a 2dn, damp. 
Clamp Manufacturing Co. Inc., 1503 
Adelia, South El Monte, Calif. 1)1783. 



Macrame furniture 

Each of the handsome pieces shown 
below can be built in a single work 
session because the fureiiture comes 
in kit form. Each kit contains the 
necessary jute, predrilled precut 



Quick assemblies: magazine- record reck 
(Fell). 24 and 14-in, furniture aland*- 



dowels, beads and complete instruc- 
tions. 

Prices (including postage) arc 
$18.45 each for the record-magazine 
rack and two- ft. furniture stand' 
and 513.20 for the 14dn, furniture 
stand. Macra mania, Box 023, Dept. 
PM, Bellmore, N Y. 11710. 



Stained -glass pattern book 

Stained glass buffs will love this 
book — it features 48 varied pat- 
terns for windows. TCs available 

Patterns, few 

STAINED GLASS 



Book offers materials I is! a lor projects.. 

for $3 from Whittemore-Durgin 
Glass Co., Box 2065, Hanover. Mass,, 
02330. — Harry Wicks, Home and 
Shop Editor 



PM WORKBENCH 
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Merit 

Ggarette Sets 

NewTaste 

Standard. 



Tests confirm low tar M ERIT delivers flavor of 
higher tar cigarettes. 




Hi ere is a way to get real taste from a cigarette without high tar. 
Technology created it. 

Taste tests proved it. 

Smokers are confirming it. In fact, 75% of all MERIT smokers are former 
high tar cigarette smokers— the toughest taste critics of low tar smoking. 

MERIT— the cigarette packed with ‘Enriched Havorltobacco— seems to 
he solving the smoker dilemma of having to choose between high tar or low taste. 
If you smoke, you'll be interested. 

Tests Prove Taste 

MERIT and MERIT 1 00s were both tested against a number of higher 
tar cigarettes The results proved conclusively that 'Enriched Flavor' 
tobacco does boost taste without the usual increase in tar. 

Overall, smokers reported they liked ike taste of hath MERIT and MERIT 
iDO’s as much as the taste of the higher tar cigarettes tested . 

Cigarettes having up to 60% more tar! 

Only one cigarette has Enriched Flavor' tobacco. 

And you can taste it. 

© Philip Manta I pc. S977 



Kings: 8 mg: 'iar|!' 0,5 mg. n-icoiine av. pet cigar eti e, FTC Report Dec ! 76 
1 00 r s : 1 2 mg ! ' i ar7 Q. 9 m g. n i cot i np av, per c i g arette by FTC Method. 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 



MERIT 

Kings &KX)!s 




PhalcgrBEh ty 
Valerie fayfor 




One of the killers you’ll encounter in 

DANGEROUS SEA CREATURES 



The- Great while - , * most feared of 
the Mean's predators. He grows Iq a 
length of 21 fool, and Iq a weight of 
three Ions. His teeth -measure $ full two 
inches, and are replaced, when dam 
aged, within 24 hours. His acute sense 
qf smell can detect one dunce of fish 
blood In ono million ounces of water, 
Mis nerve endings can pick up erratic 
vibrations — such as those of a swim- 
sflazor-edged mgr In trouble — at a distance of BOD feet, 
oooth of a The great white claimed the lives of thou- 

mraat white sands of shipwreck victims during World 

War II , , . yet most attacks take place in 
waishdegp water! You've hoard the myths 
about the groat while shark . . . now, read 
the st range r- than -fie Hon iruih about the 
deadliest of all sharks in Dnngercus Sea 
Croa Cures. It's your first volume in the WILD. 
WILD WORLD OF ANIMALS library, based 
on tha popular TIME-LIFE television series. 

The great white is only one o-l (he terrify- 
ins inhabitant of the deep, In Dangerous 
Sea Credifures, youra for 10-day free trial, 
you'll discover: 

• an electric ray, capable of stunning its prey 
with a charge of tip to 200 volts 




• the nurse shark, which can clamp Its jaws 
so tightly on lis victim that the body can only 
bo dislodged by killing Ihe shark 

• e jellyfish that grows to a lenglh of eight 
feet, with stinging trailers extending up to 
100 feet 

• the aea wa»p f whose venom is so poteni, 
It can paralyze the heart of a man wi-lhin 
minutes after entering his bloodstream 

• ih# giant grouper,, reportedly capable of 
aw allowing a diver whofof 

• the barracuda, whose barety-del actable 
approach and needle-sharp teeth make him 
more feared than the Shark in some parts 
of Ihe world 

Embark on an action-photo tour of the 
IreSCherOuS undersea world. Mora than 125 
incredible full-cofor photographs (many ol 
them taken by famed photographer Ron 
Taylor who has aeluntiy survived 3 while 
shark attack} give you a close up vlaw of 
the ocean's monsters second In dramn only 
lo actually confronting them. Send for 
Dangerous S&a Craaiurcs for & 10-day free 
examination today — and begin a perilous 
journey to the ocean's floor. 



* 






The Zambezi shark &i South 
Aifica iialka Its proy - . . 





[TIME Ilf FI 



Discover the action • photo 
excitement of 

Wild, Wild Worid 
of Animals 



Based on ihe award-winning Time-Life Television show 1 
the WILD, WILD WORLD OF ANIMALS library lakes you 
on an astonishing photographic safari so the most action- 
packed places on earth. You'll roam jungles and plains 
in T/?e Gate to watch cheetahs, leopards and lions hunt 
f'gli! and struggle for survival. You'll learn the astonishi- 
ng secrets of man's closest kin when you enler the 
world of Moneys and Apes, future volumes in the series 
will introduce you (o all of Lhe ammal kingdom's mosl 
fearsome and fascinating creatures. Each will feature 
l£5 tarilfiant, lull-color action close-ups of animals in their 
natural habitats, as well as a thorough fy- re searched I ext 
that will reveal their habits as never before, To examine 
your first volume. Dangerous Seer Creatures, for 10 days 
free, mail the attached postage-paid card today! 



Dangerous Sea Creatures, your introduc- 
tory volume in the WILD. WILD WORLD 
OF ANIMALS, will bring you lace to lace 
with: Sharks ► Rays * Skates * Sawfish 
* Octopuses * Squids * Electric Eels * 
Sea Snakes * Sea Monsters * Poisonous 
and Venomous Fish 



Each volume In the ieriei will Include: 

■ Some 15,000 words of text 

■ 133 pagers, beainifully hardbound in large 
& 1 j by 10*4 inch formal 

* More than 1JS luthcoldr photographs 

* Extensive anlholcgy 
of animal writing 



— 



It 












- . .mu# bites a young 
grey shark In preparation 
for devouring It. 



rmf-tilvriwt Inc 



Mail card today! 

write Tima-Ule Books 
T law & Lire Bldg. 
Chicago, ill. 80611 




New energy monitor lets you 
keep track of electrical costs 



Y ouVe loafing along at a mere 34,$ 
cents per hour. Then one of the 
kids turns on a hair dryer, and 
you move up to 22.5 c.p.h. That's a 
moderate cruising rate- but then 
your wife floors the self-cleaning 
electric range, and you shoot up to 
78.2 c,p,h,. speeding for sore. 

What's happening? You're keep- 
ing track of the rate at which elec- 
tric energy is used in your home, 
watching an LED digital display 
like the speedometer In a new lux- 
ury car. The Fitch Energy Monitor 
senses the flow of electricity at the 
house service panel, measures the 
quantity and translates it into mon- 
ey terms using your utility's, rates. 
It incidentally serves as a wall clock, 
displaying the time of day every four 
seconds. 

The device was developed for Hoy 
B. Fitch Jr., an energy -conscious 
builder-developer who had found that 
the most important factor in reduc- 
ing home energy consumption is the 
homeowner himself. Awareness of 
the use of electricity is apparently 
the first step in its conservation, and 
the energy monitor is a means to 
that awareness. 

How il works 

Although its function is simple, 
the energy monitor is a high-tech- 
nology device, Here's how it works; 
Two small transformers straddle the 
main power cables in the house's* 
distribution box at or near the ser- 
vice entry. Current in the cables 
induces a low-voltage current in the 
transformers and the wiring that 
connects them to the wall-mounted 
monitor components. This a.e, cur- 
rent is converted to dx, by a linear 
rectifier, and its voltage is translated 
into the frequency of a train of 
pulses. The pulses are counted by 
a CMOS circuit, and the wattage 
value resulting is multiplied by the 
price of electricity 4 cents per kilo- 
watt-hour) to give the figure for 
display. 

The intermittent dock readout, 
for two second a at four-second inter- 
vals, actually gives the circuitry the 
time to do its pulse-counting. Thus 
there is a lag of a few seconds be- 
tween the time a light or appliance 
is switched on and the time its share 
of total electricity consumption 
shows up on the LEDs, The dock, 
settable for 12- hour or 24-hour dis- 

4j POPULAR MECHANICS 




Monitor shows the amount ol electricity In use a I tha m ament anywhere in the houte, 
translated into cent* per hour at the rale the electric company charges. Figure shown, 
2,7 cents per hour, indicate* 771 walla ol eleclric consumption at cents per kwh. 




Entire device, except Tor transformers that 
act as sensors, mounts flush in wall, 
usually near thermostat, to make a total 
energy control center. 



play, is regulated by the a.e. line 
frequency. 

The monitor can measure current 
up to 300 amperes, more than most 
houses draw, with a maximum read- 
out of cents per hour, Accuracy 
is plus or minus 8 percent. Units 
are available for foreign electrical 
systems, and a version for large 
buildings, able to measure greater 
total amperages, will he out on the 
market soon. 

Installing the energy monitor is 
said tu be about as complicated as 



putting in a doorbell system. It’s a 
task the electrically-advanced do-it- 
yourselfer might attempt, but local 
codes may require hiring a licensed 
electrician, and the manufacturer 
suggests that a qualified person do 
the job, 

A wall-hanging, rather than built- 
in, model, only 1 in. deep, is to be 
offered in the near future at the 
same $125 price as the original ver- 
sion. 

Savings depend on use 

What about results? How much 
the monitor can save you depends on 
how — and whether — you use it, A 
rough estimate is that the device 
can pay for itself in eight months 
to a year under average conditions. 
If you live in an area where elec- 
tricity is costly, and you teach the 
whole family to pay attention to this 
energy-speedometer, that payback 
time could be shortened. What about 
the electricity the monitor itself 
uses? Negligible, Cost of operation 
should average a modest 25 cents a 
year. 

The Fitch Energy Monitor is SI25 
postpaid from Fitch Creations, Inc., 
Box 111, Chapel Hill, NX, 27614. 

— Stephen Waifow 






Warning- The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 









Kings, 16 mg. "tar/ 1 1 ,0 mg. nicotine, av. per cigarette. FTC Report Dec. 76 
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More tobacco 
& Less ‘Tar’ 







...than 

Winston or Marlboro. 



Instead of using stronger tobacco, 

Viceroy uses more' tobacco & a lower 2 ‘tar’ blend 
than Winston or Marlboro. 

The result is a mild, full fced cigarette 
with an extra satisfying ta; 

And yes, lower ‘tar’ 

Winston or Marlboro. 




. 

i 

I DURING VICEROY K.U4GS HAD B> WEIGH I 22 3b MGS MORE TOBACCO THAN 

WtNSTON KINGS and AQ-S2 MG 5 MORE TOBACCO THAN MARLBORO KING'S 
I AVERAGE P6RCiGAF?fcTTE) 

3 VICEROY HAS A UNIQUE AGED BLEND OF NATURALLY LOW TAR TOBACCOS AND A 
SPECIAL PROCESS that ALLOWS THE use of MDRE PARTS of The TOBACCO LEAF 
THAT ARE LOW IN TAP \ VICE ROY Sfe MGS TAR WINSTON 15 MGS TAR M A Fii E C RO 

i e mgs tar average per cigarette, rrc report December i<j7g.i 






You 11 never guess how little it costs 
to panel with real hardwood. 

Neither will your friends. 



You don't have to be rich 
to afford rhe luxury of real 
hardwood plywood 
paneling. Mew birch- 
face-veneered Firelight™ 
plywood wall paneling 
from Georgia-Pacific is 
bold, beautiful — real 
wood. The rich, 

Georgia' Pacific Corporation. 
Portland, Oregon 97204 



highlighted finish com- 
plements the natural 
wood grains. Yet, 
Firelight paneling costs 
just a little more than 



firelight 



Paneling 




Harmony Serenity 



you'd expect to pay for 
printed woodgrain 
imitations. 

In today's economy. 
Firelight paneling is a 
practical way to en- 
hance your home. 

And a beautiful 
way to indulge 
yourself with 
one of life's 
small luxuries. 



Georgia Ffedfic 
REGESTEFED DEALER 



HomeotqucMy 
bulling products 
and service 









Homemade “power rake 1 ’ speeds springtime cleanup of twigs 
and loaves. Handle clears fender of mower to permit dumping. 

I f your lawn is large onnugh ii* require a riding mower, 
these simple attachments will &ftve you many hours 
iif hand labor each fall nml spring. 

The leaf mulcher — rut suvessury tutt available fur nmst 
mowers— Is a plate fastened over the discharge chute 
that keeps leaven churning against the blades until 
thoroughly pulverized, It makes raking unnecessary. I 
used Kc-in* sheet aluminum with iVj-in, tabs bent at 
the emlH to allow mounting with '.j x I -in. roundhead 
stove bolts, with lock washers* Perforated plates work a 
little better than ho I id urn's ; you might try u piece of 
expanded metal instead of drilling %-in, holes at ; ^-in. 
intervals as I did, Note thut leaves will pulverise only 
when completely dry. 

Rake-attachment details are at right. l-.<e only good 
Mteel rakes with reinforced teeth, adjusted to ride u\ 80 g 
to 36 to the ground. One handle is cut short: the full- 
length handle is lifted to apply pressure, lowered for 
dumping. — Ralph S. Wilkes 



f»w: i for bakes 

iOr-Vi, -i" min 
avt*uAF 
iM Tirvt :i 



Contrast of back’ 
ground wilh area lo 
be cleaned shows 
who! mulcher add -on 
can do. lo right pholo 
it's held on mower 
deck with atovebolts. 
Holes are Hdn. dio. 
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MOVING? 
DON’T 
FORGET 
YOUR MAIL. 




A month before you movej 
pick up a free Change of 

Address Kit from your Post 
/> Office or letter carrier. 
Mail the cards to 
your bank, charge 
accounts. Everyone. 



REMEMBER* 

USE THE FREE 
CHANGE OF ADDRESS KIT 
A MONTH BEFORE 
YOU MOVE. 



US. Postal Service 






Roof snow-remover with a reach 

Snow slides off the roof with this long drifted tool that operates from the ground 
The Avalanche remover slips under the snow on wheels; snow chutes down a 
plastic slide. About $35. Avalanche Co,, 131 Burnside Pky, Burnside , Minn, 55337, 



Quick switch for bowstrings 

Bowmen In the Hold now can change 
worn or broken airings in two minutes. 
Pocket changer locks cord under ten- 
sion, S5.5Q, Bonnie Bowman, 1919 
Abram Court, San Leandro, Calif. 94557. 



S tone-met a l-eonc re le slicer 

New cutoff attachment lor Echo chain 
saws enables owners o! live models to 
make horizontal or vertical cuts through 
materials such as concrete, asphalt, 
stone, brick, steel and other herd melala, 
including cast-iron pipe. The 12-Inch 
wheel is easiry mounted About 5100 
Echo Div,. Kioritz Carp., 350 Wainwright 
Ave , Northbrook, 111. 60062. 



Versatile 'whatVft' floats, hovers, flies 

VW-Fakker's new X-114 six-sealer airfoil boat took to its water-air medium In West 
Germany recently. The unique craft can Heat, hover a few inches above land or 
water, and fly like ary normal airplane when it reaches higher altitudes. 



■vr 



POPULAR MECHANICS 



ALL OUTDOORS 



Where It's at 

Today's successful outdooraman— 
who gets in the least trouble and 
ha k the most fun — is often the one 
who has done his homework, knows 
where he's going - ., and is properly 
equipped and trained for it. 

Recently, Dr. Abner Delman of 
Card LO- Me tries in New York City 
pointed this out while giving me a 
stress teat to see if 1 was in shape 
to test snowmobiles above 10,000 
feet in the Rockies. ‘Many people 
aren't in shape for sudden excessive 
outdoor exercise," he noted aa I 
jogged up a steep motorized, tread- 
mill and he monitored electronic 
gauges showing oxygen consump- 
tion and heart anti muscle condition. 

"The smart sportsman will check 
with his doctor concerning his con- 
dition and the best program to get 
and stay in shape, since each person 
is different/' the doctor advised. 

Preparations arc part of the fun. 
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World record of 26 adult water- skiers be- 
hind an outboard, a Johnson 175. at Cy- 
press Gardena, Fla., lops Australia's 21. 



Maps and charts can be ordered foi- 
st udy before a trip. Touring infor- 
mation is available from bookstores, 
libraries, tourist information bu- 
reaus and travel agents. Finding 
just the equipment you want, how- 
ever, for your favorite form uf 
hunting, fishing, camping, boating, 
off-road travel, hiking, climbing or 
skin diving isn't always easy at a 
local sporting goods store. 

■ Mail-order suppliers like those in 
PM’s general and classified adver- 
tising pages are one answer. Sou rets 
I've used include Eddie Bauer, Third 
and Virginia, Seattle, Wash. 98124; 
LuL, Bean, Main St,, Freeport, Me. 



04033; Eastern Mountain Sports, 
1047 Commonwealth Ave., Boston. 
Mass. 0221 ii; Herter’s, Mitchell, 
S.D. 57301, and Recreational Equip- 
ment Co-op, Box 22090, Seattle, 
Wash, 93122. 

But then there are those specialty 
items you've seen, heard about, or 
know must be available somewhere. 
Here are some leads: 

■ You'll be driving a dusty off-road 
timber trait and don't want grrit to 
get into your camera, film and bin- 
oculars. Or, you're planning a canoe 
trip and know there must be same 
way to keep your gear dry. Write 
Yoyageur Enterprises, Box 51.2, 
Shawnee Mission. Kans, 00201. 
It has canoe, kayak and expe- 
dition Ciimp-Paks and Pak -Guards. 
They are extra -strength waterproof 
bags that can give extra flotation 
ms well as keep you. gear and boat 
alloat if you flip or get swamped. 

* You've heard about Hovercraft, 
the machines that fly inches off the 
ground, water, marshes, whatever, 
and you’d like to know more about 
them ami see some in action. Con- 
tact the Hover Club of America, Box 
234. I niontowu, Ohio 14685. 

■ A friend has found an ancient 
outboard motor in his uncle’s barn 
and has asked you if it is a valuable 
antique, if it's worth fixing up, and 
where you could ever find the miss- 
ing parts. Refer him to the Antique 
Outboard Motor Club. 1431 Kings- 
tree l«tne, Houston, Tex. 77058. 
They might be able to help. 

• You’re fascinated by old pleasure 
bouts, have read all the great Ohap- 
elle books and the rest, and would 
like to see samples of the real thing? 
Places like South Street Seaport in 
New York City and the Mariner a 
Museum in Hampton, Va., have out- 
standing mementos of commercial 
shipping, But for small craft us 
well, make it a paint to visit the 
Mystic Seaport, Mystic, Conn., and 
the excellent old examples at the 
Thousand Islands Shipyard Mu- 
seum at Clayton, N Y. 

■ Want to go hunting but you don't 
know where you can go? The Na- 
tional Shooting Sports Foundation, 
1075 Post Rd„ Cos Cob. Conn, has 
a listing nf many of the private 
shooting preserves available. 

■ Hooked on muzzle loader a hoot- 
ing and have heard your state may 
have an extra season for the black- 
powder boys? (Every state allows 
muzzle loaders? to shoot during reg- 
ular seasons.) Connecticut Valley 



Arms, Haddam. Conn, have sup- 
plied their dealers with lists show- 
ing the 29 states that have special 
muzzle-loading seasons, plus the ad- 
dresses to get more hunting dates 
anti details for every slate. 

■ Looking for a location for a ca- 
ny e trip? See a Grumman Canoe 
dealer even tf you don’t want to buy 
one. He ha-s lists of canoe rental 
outlets around the country, plus 
places to go, 

■ Heard about the great strength 
and lightweight advantages of Du- 
Pont’s new Kevlar 49 Aram id and 
want to experiment with it instead 
of fiberglass? Or want Monet sta- 
ples or spinnaker pule fittings or 
almost any other marine accessory? 
Try Defender Industries, 255 Main 
SU New Rochelle, N,Y. 10801. 

■ Been collecting old fishing lures 
and want to sell or swap? The Na- 
tional Lure Collector's Asan„ f c o 
Dr. John Goodwin, Box 71, Point 
Lookout, Mo. 65726, might put you 
in touch with other interested fish- 
ermen. They recently met in Do- 
wn giac, Mich,, home of the James 
Heddon’s Sons Co,, the country's 
oldest lure makers, 

■ You remember a tip on pitching 
a tent, choosing climbing gear, in- 
stalling a cabinet in an RV, build- 
ing a scuba submarine, You rend it 
ill Popular Mechanics, but you can’t 
recall just when. That’s easy, PM's 
excellent Bureau of Information, 
224 West 57th SL„ New York, N.Y, 
10019, will have the answer. 



What it’s worth 

Think you've been offered a good 
buy on a used boat but you're not 
quite sure. There's an expensive 
source book for dealers, but you can 
buy it too — and cut the $35 cost by 
splitting it with friends or your 
boat dub. The RUC Used Bitot Di- 
me t nr p lists 200.009 power and sail 
craft back to 1921, and can he or- 
dered from Fll'C International, 1681 
Northeast 26th St.. Fort Lauder- 
dale, Fla, 33305. * * * 
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Save up to^25°° 
out of every $ 100°° 
you spend to heat 
ana cool your 
home. 




ana. 



High Efficiency Electric /Gas 
Cooling- Heating Unit 



Cul your healing and cooling costa with- 
out gwing up a thing except wa&led apace 
with an Amana High Efficiency Electric/ 
Gas Coo^ng-Heating Unit with exclusive 
Heat Transfer Module (HIM - ) heat 
exchanger. 

Nobody makes an energy saving home 
comfort system like it but Amana. 

It replaces an ordinary furnace and con- 
ventional air conditioning with one space 
saving high efficiency outdoor unit. 

Nothing else works like it and nothing 
t Esc can reduce gas and electricity usage 
like it. 

Reduces gas healing fuel 
consumption 22% to 26%. 

Compared to a conventional gas furnace 
you can save up lo £6% on gas heating 
fuel. These seasonal savings are based 
on laboratory tests and a computer simu- 
lation study. Savings wilt vary with climate 
and use patterns. 

For example, up to 26% in warm climates 
like Atlanta, Georgia. And up to 22% in 

t4maitftsives you 
energy savings now. 



cotder areas tike Syracuse, New York and 
Minneapolis, Minnesota. 

Reduces power consumption up 
to 25% for cooling. 

Compared to a standard efficiency cool- 
ing system, the Amana High Efficiency 
Electric/Gas Cooling-Healing Unit can 
save you up to £5% on electricity. This 
figure is based on operation at the 95 D F 
Air Conditioning Refrigeration Institute 
rating point. 

This unit gives you true High Efficiency 
central air conditioning with extra high 
Energy Elflclency Ratios of up to fl.9 
Btuh/walt, (The higher the EER, the more 
efficient the cooling system.) 

The Amana High Efficiency Elec (rid/ 
Gas Cool In g- Heating Unit Is a one-of- 
a-kind energy saver. The kind ol home 
comfort system that makes the most sense 
for today’s energy environment. 

Cal t your Amana home comfort dealer or 
write Amana Refrigeration. Inc.. Dept. 
C-252, Amana, Iowa 52204 for further 
information. 
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HINTS 

FROM READERS 

C-clamp hand protector 




Prevent rapped knuckles when you 
sharpen with a file. Place a C- 
clump in front of the handle to 
act as a stop in tra>ui you stroke 
the file too hard. — Ken Patteemat 



Silicone spray lubricates 




To help pull an entrance cable 
through u conduit til© elbow r, 
lubricate it slightly with silicone 
spray. When line gets stubborn, 
repeat spray. — G\.S\ Winff 



Doweling jig 




For precise alignment of parts to 
be dowel-joined, make a simple 
jig. Tack it in place. Bore pilot 
holes so the attaching nails fit 
suugEy and prevent plate move- 
ment when you drill for dowel 
holes. It's best to make the jig of 
bar stock, but plywood or sheet 
acrylic also work *- — Ke ninth Wells 
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t thousands of dollars 10 n*l ". 
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Sharp-All 

Sharpen Saws 

garden and shop tools 
for home and industry 

Start Earning FAST — No Experience Necessary, 

With S^arp Am it's easy to start your own 
business Nu selling is involved, no inventory 
Pimple bring in their work... you take in year 
round (’ ASH Profits and keep 90c out of every 
dollar you earn. Work spare! ime or fulltime 
right at home in your garage, basement or tool 
shed Work the hours you want — FREE Book 
tells how to start your own business even while 
working at your regular job 

Big PROFITS In Sharpening. 

Every home and business, hm saws and tools that need 
periodic sharpening. There's plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pinking shears, m i ps- lawn- 
mowers. axes and other garden, shop and home took. 
Sharp- All does ALL these jobs anti more ... quickly, and 
;it a hig profit You will be sharpening headquarters for 
carpenters, builders, lumberyards, factories, home work - 
shop-?: and hobbyist? .hundreds of jobs right m your 
own neighborhood. 
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There is NO OBLIGATION and 
NO SALESMAN Will Call! 



SEND FOR FREE FACTS TODAY! 



haw njiily ygu 
With your own 



You riak nothin! by accepting. Ihit afftw to »■ 
can turn Jfgur ipjrfl Urn? HUfl Big CASH PratilS 
Complete Sharpening Shop. Send caupen nr 
mill ■pOitpartf Igr lull dCMili on OUT ?Tdu?ivr 

30-Day FREE Trial Offer! 

FREE Booklet gives full details — 
Our Free Book, tolls 
how to start a profit- 
obte. lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 



B ELS AW SHARP-ALL Co. p 71ST Field Bldg,, K.C . MO 6«ll 




No Obligation . . . No Salesman 




BELSAW SHARP-ALL CO, 

71 BT Field Bldg. 

Kansas City, MO 64111 

Please $end my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 
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Old Timer 
bySchrade 



People make yrtvil knives. Mi it I titles 
cnn'l Hai’h Schrack' Old 1 iim.T is made 
with over 11)0 hand operatic Jtts Anti tilth 
him d opt 1 ration is card'nlv i ns ]xv led I nr 
tt gitpi knife you can. n jsr. Srhindc 
Cutlery Corp Nun York 12428 



You cant trust a machine 
to make a great knife. 




BUY DIRECT 
AND SAVE I 



DOOR OPERATOR CONTROLLED 



NEXT MONTH IN PM . . , 

■ What to do when 
a blackout hits , 

■ T9 great Christmas gifts 
you can make* 

■ Neutron bomb: A dead ringer 
for the H-bomb 25 years later, 

■ IVoufd you believe 1000 mpg ? 

■ The fantastic Spruce Geese 
and other flying beats. 

■ How to drive on ice . . . 
when you can’t even walk. 
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CHANGING ADDRESS? 

if you're plenums to move, please let sms 
Know .J least riju h ( weeks before cbanEirifl 
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and fill in your name end your new address 
Thi-s Will sori/r r-o insure prompt survive on 
your subscription. 
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Your engine’s life depends on it. 

So find out if you're making the right decisions about motor oil 

by taking Shell’s 




O Motor oils made from Pennsylvania crude oil 
are always the best, 

□ TRUE □ FALSE 



© Once you start a car on one brand of motor oil 
you should stay with it. 

ED TRUE §J FALSE 

© You should always change oil when the 
seasons change. 

S3 TRUE & FALSE 

©As soon as your oil looks dirty, you should 
change it. 

El TRUE E FALSE 

© Oil can get 11 worn out” even if you haven't 
driven thousands of miles with it. 

ED TRUE El FALSE 

© You need to put special "break in" oil 
in a new car. 

□ TRUE E FALSE 

© The higher the viscosity grade, the thicker 
the oil 

□ TRIE m FALSE 

© When choosing a motor oil, you should 
consider the way you drive. 

■ TRUE M FALSE 

Turn the page for correct answers 
and scoring instructions. 
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THE PM GARAGE 

CAPSULE REPORTS ON NEW AUTO 
PRODUCTS BV THE EDITORS 



Super switch 

If you've abandoned dull family 
sedans for the joys of trucks ami 
RVs, you're probably already tuned 
tu the whole new world of hardware 
associated with these vehicles, Bolt- 
ing t>ii grille guards 1 t .11 d roll bar* is 
easy, but installing auxiliary lights, 
winches and other electrical acces- 
sories takes a lot more savvy. Too 




Warn Jndmtriea 1 Battery Isolator. 



many owners learn the hard way 
a Ins ut loading down an electrical 
system. One battery can’t handle 
the load placed on it., so dual battery 
systems are the way to (tic Even 
with a two-battery setup, however, 
yon have to bo careful. It's easy to 
jerk the juice out of both and be up 
the creek. That's why you should 
know about battery isolators. They 
let each battery be used and charged 
independently. The Warn Battery 
Isolator is an automatic solid-state 
device designed to eliminate volt- 
ape surges that could damage your 
alternator, $22 to $50. Warn Indus- 
tries. 19450, 68th Ave. South, Kent, 
Wa shingto n 98 03 1 . H , 

Peek-a-goo 

There’s nothing like nee-through 

under hood containers to make your 



Hi* 

"SEE-ThI** 1 ?; FILTER 

?? 

Golden Bod No. 4B0 See-Thru niter. 



life easy. Hydraulic brake fluid 
engine coolant, windshield washer 
fluid and other liquids can be 
checked in a glance when trans- 
luce] it reservoirs are used. And it’s 
easy to check fuel and keep it clean 
with the Golden Rod No. 480 See- 
Thru filter. Dutton L&Inson 

Co,, Hastings, Neb. 68901. — BJ1. 

What 1 * up, jack? 

Getting out and getting under has 
always been an ordeal for car own- 
ers, Some home garages have pits, 
but most Saturday mechanics use a 
variety of contraptions to get under 
their cars, including crawlers, 
ramps , . , and don't forget the old 
bumper jack and cinder blocks. Bet- 
ter than these is this hydraulic lift 
with mechanical lock for safety. 
Ease and speed are the ad vantages 
of tile Home Auto Lift, $90 or $165 
for two. With two lifts, you can put 
four wheels in the air in three min- 
utes. Jacking one side of the car, as 




Home Auto Lift from Easy Ull Co. 



shown here, lifts both wheels off the 
ground which makes radial-tire ro- 
tation a a nap (since you don’t criss- 
cross nidials). Ease Lift Co., 185 
Pleasant Wav, Penfteld, N.Y. 14526, 
— B.H. 

Tilting trailer 

Trade ring your wheeled and track 
vehicles like dirt bikes and snow- 
mobiles can be a hassle. You need 
new driving skills, yon have to reg- 
ister, insure and maintain the thing, 
and so on. Then there's the problem 
of Wrestling those bikes and snow- 
mobiles on nnd off the trailer, usu- 
ally with detachable ramps of some 
sort. Now you can eliminate the 
wrestling : The Bear Tilt Bed Kit is 
a trailer of 11 00- pound capacity 
with ?2x96-inch bed dimensions. 
The trailer pivots at the axle so you 
can run your vehicles right onto the 
bed. lash them down and take off. 
3319; Bear Industrial Trailers, 4301 
Bluff ton Rd„ Fort Wayne, Ind. 
46309. — B.H* 




Tilt Bed Kit by Sear Industrial Trailers. 

Slop stopped 

Spilled liquids around the garage 
are usually messy at best and dan- 
gerous at worst. Oil. solvents, anti- 
freeze and other 
lluids make a mess, 
and acids and vola- 
tile Liquids like gas- 
oline threaten life 
and limb if mishan- 
dled. That's why it's 
important to have 
the right types of 
funnels and pour 
spouts around the 
garage. The neat 
feature of this spout 
is the cone-shaped 
head that fits snugly 
in openings up to 1 % 
inches in diameter. 
The flexible rubber 
spout reaches tight 
spots where funnels 
won't go. The Easy Plow pour Spout 
can be found in many retail estab- 
lishments, or send 32 to Sal Et ubber 
Products, 4-1465 Grand River, Novi, 
Mich. 48050 — fUL 

Get a whiff of this.! 

Maybe this isn't such ail off- heat 
item for PM Garage, Who knows? 
Mr, Turt'e could become as well 
known here an Kibe rid urn. Die pneu- 
matic man that Mlchelin uses sis a 
trademark, is in France. Turtle 
Wax's Mr. Turtle freshens the air 
in your car with a bouquet of ever- 
green. ^vender and apple, and that 
could be very welcome if one of 
the yoanghjns whoopsied in the car 
. . i* ori y° ur ^st outing. 
That's an extreme 
of air pollution 
and would be a tough 
assignment for Tur- 
tle, Easy work arc 
cars that reek of 
tobacco smoke. He's 
about $2. Turtle Wax 
Inc,. 5655 West 73rd 
Turife Wai St., Chicago, III. 
Air Freshener, G063S. — B.H. 




Easy Flow 
Pour Spoui- 




□ ndiihAQ MtnMawins, 



0 FALSE 

Where the crude oil comes from has 
very little to do with the quality of the 
finished product. 

The key things that make one oil 
better than another are how well it's 
refined and the additives that go into it. 
Those are the things that make Shell's 
high-detergent motor oils gtx>d enough 
to meet and exceed all U. S, car makers' 
lough requirements. 

0 FALSE 

Changing brands is perfectly alright as 
long as the new ofl meets the require- 
ments lor your car. 

For U S. cars and most foreign 
cars, that means an oil that meets API 
Service Classification "SE . " You'll find 
the "SE" on every can of Shell X- 100 * 
Shell X-lfKT Multigrade, and Shell 
Super X L 10W-50 Motor Oil. 

0 FALSE 

A change in the temperature might 
require changing to a different viscosity 
grade of oil. It depends on what kind of 
oil is in the car. 

Check the chart beknv Trs see what 
temperatures the different viscosity 




grades will protect tn. If the oil in your 
engine is okay for the temperatures 
you Ye expecting, ignore the seasons 
and change it as you normally would. 

0 FALSE 

Just because your oil looks dirty doesn't 
mean it needs changing. 

High-detergent motor oils like 
Shell's can hold about a pound of dirt in 



suspension before they need changing. 
So don't rely on what the oil looks like, 
Stick to the oil change schedule in your 
owners manual. Don't change more 
often — nr less often - than recom- 
mended there. 

©TRUE 

Your owner's manual recommends 
changing when you reach a certain mile- 
age m time, whichever comes first. 

If you reach the time limit first, it 
probably means that you Ye doing a lot 
of short trip driving. That's hard on an 
oil, In a short (rip the oil never gels fully 
heated, s< i sludge and acids build up 
faster 

0 FALSE 

Just run on the oil that came in your 
new car until your firsT oil change. Then 
put in the right oil for your car, climate 
jind how you drive, 

0TRUE 

An oil with a low viscosity grade {like 
SAE 10W> will flow freely to help a cold 
engine start. An nil with a high viscosity 
grade (like SAE 4fJ) is thick enough to 
protect a hot engine. 

Multigrades do both. Shell Super X 
IOW-50 has the widest mulligrade range 
you can buy. 




©TRUE 

How and where you drive determines 
how hard your oil will have to work. 

If you want the advantages of a 
multigrade and do a bl of heavy-duty 
driving like trailer lowing, try Shell 
Super X. Its lOW-aO rating is the 



widest multigrade range you van buy. 
That means excellent high-temperature 
protection combined with good low- 
temperature start ability. 



YOUR SCORE 
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Get more money-saving answers 
in Shell Answer Bootes. Free. 




At prtsruf tfu' sr fits httiutfc* Tkr Kuril IVaminfi 
HwktThr fJrfttkitutrn Bm>k Tfi? Gitst/iim Mill ' 
age Rutjk'Thf nr Buying and Suiting HnnkiThi 
JOQMMite Bookfrin R>rh H*n t r f)wk Tlt< 
Driving Etmrw'iiiy timtk. 

They're 3-page, fuD-rr>]or booklets, 
packed with useful information about 
cars and driving. You'll gel advice on 
automotive economics, guides for do-it- 
yourselfers, and facts to help make you 
a snorter buyer. 

To get one or <dl, free, write Shell 
Answer Books. P. O. Box 61609, Hous- 
ton, Texas 7720ft, 
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TV games 

By plugging in option- 
al cassettes, your home 
TV set provides a va- 
riety of games with a 
new entertainment cen- 
ter console. Cassette 
programs allow Sour to 
play at once, thanks to 
a four-function, 10- 
memory printing calcu* 
faCOr. Sports, educa- 
tional and strategy 
games available, with 
more added continual- 
ly. For information on 
BalJy FroJessional 
Arcade, write Roberl 
Wiles Midway Mfg, 
Corp.. 10750 Grand 
Ave,, Franklin Park, HI. 
601 31 . 



Shell trap for re loaders 

Hunters who reload shells can now 
catch I hem in a Shot Shell Retriever 
holding 16 T 2-gauge cases In ilp- 
pered pouch. $9.95. Morris Mfg., 2001 
North Henderson* Stuttgart, Ark* 72130, 



600-foot optical ruler 

Hold viewfinder to your eye like a cam* 
era. adjust locus, then read the scale and 
you have fhs precise distance between 
you and anything from 50 to 600 tsel 
away. Under $50. Ranging, Inc.. 90 Lin- 
coln Rd. N*„ East Rochester, N.Y, 14445. 



85-rnph bathtub 

Cast-iron bathtub on wheels, built by 
Tom Preacher at Southern Technical In- 
stitute. is powered by a motorcycle en- 
gine, has CB radio for pit crew contact. 
Tpm logged 35 mph in lubmobile race* 



Double-duty plug cap 

It hides tempting outlels 'rorn. young- 
sters; doubles the service wMh invisible 
receptacles Cleverly concealed in the 
Case. Cost is $3.50 From Hido-a-Plug 
Go., Box 3B9. Toledo. Ohio 43691. 



Learn from 
NRI at home 
and at York 
Institute. 

Start a career in Air- 
Conditioning, Heating & 
Refrigeration. 

Well over a hundred thousand new 
technicians will be needed in the 
field of air-conditioning, refrigera- 
tion end heating by 1985. NR] can 
train you at home in your spare 
time for one of these career jobs, 

lister course indudes your 
own Air-Conditioner System 
for training 

NRl’s Master Course in Air-Condi- 
tioning, Refrigeration and Heating 
comes with a window air- condi- 
tioner for hands-on experiments. 
You gel bite- sire lessons, fine pro- 
fessional instruments and expert 
Instruction every step of the way. 

A Circuit Demonstrator, Control 
Simulator, tubing and joint-making 
demonstrator, teak detector, and 
system analyzer are Included. 

Optional resident training at 
famous YORK institute 

Graduates of the Master Course 
may take advanced work at the 
world-famous York Institute Resi 
dent School at no extra charge. 
You'll get practical experience 
equal to months of onThe 
job work. 

Rush for free 
NRI catalog. 

dust check the card opposite. 
No salesman will call. 
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tome Training in 
Air Conditioning, 
Refrigeration 
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Where do the pros 

get {heir 
training. 

Almost half of the successful 
TV servicemen have home 
study training, and among them, 
it's NR1 2 to 1! A national survey’ 
performed by an independent 
research organization showed the 
pros named NRI most often as the 
recommended school and as the first 
choice by far among those who had taken 
home study courses from any 



Why? NHI’s 62 year record 
with over a million students 
- . . the solid training and 
value built into every NRI 
Course , , . and the designed- 
fordearnmg equipment origi- 
nated by NR[ are part of 
the answer. 

Training Geared 
for Success 

NRt training is aimed at giving 
you a real shot at a better job or 
a business of your own. You learn 
at home, with ’ 'bite-size* les 
sons. ''Power-On 1 ' kits, designed 
to give you practical bench ex- 
perience, also become profes- 
sional instruments you 1 !! use in 
your work. 

Includes 25” Diagonal 
Color TV and 
Quadraphonic Stereo 

As a part of NRl's Master Course 
in TV/Audio Servicing, you build 
a 25" diagonal solid state color 
TV with console cabinet. As you 
build tt, you perform "Pbwer-On” 
experiments that demonstrate the 
action of the circuitry. And, you 



also build a 4-speaker Quadra- 
phonic System! Instruments in- 
clude a triggered sweep 5" oscil- 
loscope, digital integrated circuit 
color TV pattern generator, a 
CMOS digital frequency counter, 
and NRl's electronics Discovery 
Lab. You get both TV and Audio 
training for hundreds of dollars 
less than the combined cost of 
courses at another school. 

Free Catalog... 

No Salesman Will Call 

Choose from the five different 
courses in TV/Audio servicing 



. . . or you can learn Computer 
Technology with a real program- 
mable digital computer; Citizens 
Band Radio; Communications; 
Aircraft or Marine Electronics; 
Mobiie Radio, and more. Send 
the free postage paid card for our 
free catalog See for yourself why 
the pros select NRI two to one! 
If card is missing, write to: 
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•Summary of survey results on request. 
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Here’s the adhesive 




One drop of Eastman 910 ' adhesive 
can hold up to 2 s /a tons. 



And it forms strong 
bonds in just seconds 
to minutes. 






4 

Or combinations of these to one another. 



With a variety of materials like rubber, metal, 
giass, most plastics, ceramic and hardwood. 



This remarkable adhesive 
has been proven in industrial 
use for nearly 20 years. 



The least Eastman 91 0 
adhesive that will cover the v 
area to be bonded works best— one drop 
per square inch is usually about right. 



And there's seldom any need for 
clamps or holding devices other 
than simple fingertip pressure. 





One drop is stronger than you are. 




Eastman Chemical Products, Inc. Plastics Products Divert 
Kingsport. Tennessee 37662 






IMPORTSSMOTORSPORTS 



Would you believe 69 mpg? 

The VW Rabbit — fast, fun and 
functional with its gasoline engine 
■ — may become the hottest thing on 
wheels — outstripping the record 
and reputation of the venerable 
Beetle, Reason : It's such a darn good 
car to begin with, because GM 
"advertises' 1 it as better than its 
Opel and because Chrysler too, en- 
dorses it. needing Rabbit drive- 

INTAKE 




MANIFOLD TURBOCHARGER 



Volkswagen's lurbochsf g&d dieaei engine, 

trains to run ita new Omni and 
Horizon cars. The clincher in its 
success story will surely be VW* 
diesel -engine program. The demand 
for diesel Rabbits, which went on 
sale Ibis past summer, is running 
high, and already VW tins an- 
nounced a second generation engine 
that will surely see production: a 
turbocharged version. A turbo- 
charged diesel-powered Rabbit 
(with five-speed transmission) gets 
69 mpg highway, 55 mpg city and 
60 miles per gallon combined. Flat 
out, nay VW engineers* it gets only 
21 mpg, but at a steady 30 mph 




VW Rabbit con veil with removable roof 



it’s good for an incredible 80 mpg, 
lt’s experimental right now and 
powers a Rabbit that has just been 
sold to the U,S* Department of 
Transportation. Called the IRVW 
for Integrated Research VW, the 
car is basically a two-door hatch- 



back Rabbit that's also a safety 
vehicle designed to get you through 
a 40-mph head-on crash. 

Living up to its name, the Rab- 
bit. has a few' offspring in advanced 
stages of gestation. A convertible 
is about to be born, and the mater- 
nity ward at the new VW plant in 
Pennsylvania is rumored to be get- 
ting ready for production of a 
diesel-powered pickup truck version 
of the Rabbit. 

Stalking the good life 

The Peugeot logo is a Lion, but the 
604. like the fog, comes and goes 
on little cat's feet . . . smoothly, 
stealthily and so subtly you hardly 
know it's there. When you've got it 
($13, COO i and don't want to daunt 
it, this is the car; when, at last. 




Driveir's-eye view of the Peugeot 604, 



you've achieved the means to motor 
through life in the lap of luxury, 
this is the car; when you're mature 
enough to go motoring minus the 
macho, this is Le Car! 

1 spent two weeks cradled in the 
comfort of this VG French feline 
and found it like traveling incog- 
nito: It's the (mtu luxury ear that 
isn’t styled tea call attention to it- 
self. Using alternately, the electric 
sunroof or the a ircondi tinner, de- 
pending on the temperature, and 
sunk in the Hell leather, 1 cruised 
through village and dale enjoying 
my first opportunity to drive this 
car since it was introduced here 
(see Import# d: Mttttn^iwrta. page 
98, Aug, 7i>), I found the steering 
wheel position uncomfortable, ac- 
celeration slow getting off the line 
£ with the automatic transmission] 
and the engine compartment 
crowded fit’s the first time I 
needed the owners' manual to iind 
the dipstick b, But all that's mewl- 
ing and nitpicking because the 601 
is * . , the cat's meow. 

Go, go, Mario! 

This may be it very exciting year 
for fans of Grand Prix racing, but 
not as exciting and dream fulfilling 



lu 




as it would he for Mario Andretti 
— in third place at this writing, 
close behind Jody Scheckter and 
Niki Lauda, Ta become World Driv- 
ing Champion is more important to 
Mario than any other achievement. 
It Would mean more to him, 
says he, than his '69 Indy win. For 
we fans, to have Mario 1977 World 
Driving Champion would mean mi 
American world champ for the sec- 
ond time ever, the first and only 
being the affable Phil Hill in 1961, 
There have been wins for Dan 
Gurney Mu Peter Revson (2) and 
Richie Ginthcr (1), but no per- 
formances to rival Mario’s this 
year in his Colin Chapman Lotus. 

The competition is as close this 
year as it was last when James 
Hunt's champion- 
ship wasn't de- 
cided until the 
last race in Japan 
(Which M ah i o 
wool This year 
the super sce- 
nario would have 
M arid winning 
the championship 
with a win at 
Watkins Glen 
Oct 2, The first UJ5. G? at the 
Glen, by the way, wsis in 1961, the 
year of Phil Hill's championship. 
If you're really into statistics, lap 
records* DNF reasons and so on, 
the book to have for race- by- race 
GP facts is AntQcmirse, It's $23 
and published in February follow- 
ing each season, Motorbooka Inter- 
national* Dux 2* 729 Prospect 

Ave., Osceola. Wis. 54020. * * * 





Grand Prix book. 




Build your 
own folding 
car ramp 



Time ipr an oil change? Ramps make it 
easier to slide under your car and work, 
They told ior easy, compact storage. 



W hen you service any car, a pair 
of car ramps has the advan- 
tage of safety aw well us convenience 
over the usual wedge-under-a- hoard 
setup, Those shown were made with 
stock 2x4s, perfect for the job. 

Mark anti cut out the eight wood 
pieces needed for each tamp- <\it a 
notch to hold the end crosspiece in 
each 16-fn, length. Then notch cen- 
ter boards to accept the smaller 
dowel when the ramp is folded, Fmv 
the 7 8-in,-dia, holes for the lit rife r 
dowel in these and the angled wood 
piece h. Locate Lind ho re 1 ^-in.-dia. 
holes for the smaller dowel. 

Assemble the pieces os .shown us- 
injHr Washers on the larger dowel. 
Fold to test for sufficient clearance 
in the hinge* r and res] iacc the pieces 
on the dowel if necessary. Secure the 
do wet with screws. Fasten the end 
crosspiece in place. Then insert mu I 
secure the smaller dowel. 

Have a guide direct as you drive 
up the ramps. Apply the parking 
brake and place 'tones behind the 
rear wheet.H.— / J .-L f/oawhu/ 





Oi a. hole C 



DOWEL % 

7,-B" DIA. i! H-1/4" 



1-1/4" NO. S EH SCREW 
[2 REQQ 1 . 



1/2-D1A HOLE 



DOWEL 
1/2“ DfA. x B‘ 



3/4 t \-m x 1 1-1/4" — 
FA5TEN WITH 
RESORCINOL GLUE ■< 
AND FOUR 6d NAILS N 



1-3/4” Spacing, 
typical 



1-1/2’ 



FOLDED POSITION 



T NO 8 FH SCREW 
<2 REGD-I 



M/2“ 



NOTCH TWO 
CENTER BOARDS 



V id. r- 

WASHEft w 
(6REQ0.I K 
\ 13/4" 



1 3/4 



1-1/2* 3-1/2* 15 
14 REOO.I 



9-1/4 



. 3/4* 1 1/2 x 13 1M" 
13 BEQD I 
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1 Bmg!'tar; ' 1 .1 mg. n icaiini aw. percigar^rts, FTC fie pan Dec! 76 



Warring: The Surgeon General Has Determined 

Thai Cigarette Smoking Is Dangerous to Year Health. 





Trumpeter Mounliln, Bril Ish CoJufnNfc, CiMdt 



Canada at i ts best 

Enjoy the light, smooth whisky thats becoming America's favorite Canadian. 

Imported Canadian Mist* 




IMPORTED BY B ROWN-FQ-ftMAhL DISTILLERS IMPORT COMPANY, NX, NX, CANADIAN WHISHY-A BLEND, SO Ofi 88.8 PROOF, ® W7F, 






“Sunfire 1 * power /or Pitcairn 

Using parts Irpm ale military aircraft, cars and olh^r scrap, Frteairn Island students 
are building a giant sun-tracking solar collector Final unit will produce steam lo 
drj .^5 generators lo power island, U.S. Jet Propulsion Lab is advising, 




“Beep-beep, over here . . /' 

It your Ptj 1 ' C medial lands in the rough, 
this tVHnch, one-ounce Remocall puis 
out a signal audible hundreds of feel Id 
your receiver. Ju$l follow the sound lo 
ihe plane. S25. Mode! Rea d let Co.. 2500 
Wood bridge Ave.. Edison. N.J. 06S 17. 



Cooktop woodturner 

Besides space ‘heai mg a new version of 
an old ranch stove has an oven and a 
cast-iron top lor cooking (the rest is 
sheet steel) S147 front LMHed States 
Stove. South Pittsburg, Term 37380 





Ten-ton split 

Pori able log spl tiler with a 
single stage hydraulic pump 
delivering 10 Ions cl sphtlmg 
force features semi- pneumat- 
ic tires and pin-type hilch on 
I-beam frame for hauling it 
to and from work sites. Four- 
hp gasoline engine drives 
ram Model shown (LMF) 
takes 19-inch-long logs; has 
a 25-second cycle-time. $555. 
Dadi&r Mlg., Bp* 1$3, Frankg- 
villei. Wl8. 53126. 




...And the 
Best of Canada. 



Heres a new way to get 
authentic goods from the 
Month Country,,, items that 
are not readily available in 
local stores, 




Chamois Clttli 
Sliifl, Ltin^! 

Sleeves and 
long luck-rn 
Tails. Lad >.-s' 
has aqooiEui 
iiifM Warm,. 

ihir^biif and 
rrtuthifl* «JS h:,U e 
CofDrS: l0rf*l 
: r^n f.Frt Navy, 

Brt| nt ltd Men s 

Sr.’rS: L ‘1 1 10 19 

Ladies' sussr Ifl to 
SQ. m.sa 




Early /Srti#riein trapper 
fflianh-ct, 05' -.-.oil, I b 
ji> I :: ft foe rjuratnl.l!? If 
i 1^0" Machide wastviSIU 
r.iltem^: While wild u-rmdy 
stupes, Hu it will 7 , buck 
stripes, fin'en oiUi black 
s?upe£. ?2&.J4 



□ HI - Fashioned Star fet Urn on Suit- ’ r .1 . | U'f pul dM r 

men and eromen. Dv&roid Pol ion m^hre nilh 
tfooi. colt&n am? pjrloji outep Dyer Si : 

3-1-3G l-l -ae 5 17.50 



Special 0Her: i cn.: i u-d Ciinndian Mi si' cap Upht 
i.exeepl i.'i-ial t^ nr-ri arid di-duel r L -3D irom 
each Drear (Offer v .• il only In slur--; * mn- ; n j| 
-iiol C ii. KY. MU Mt'. MD. NJ. Dir 



] Pfeasi? send the lull Canadian Mist Trading Pcil 

d ill a !d.i; ur? n iy I baiie encldsed 25c (CatalftSirti 
sent f r eu >v il Ii evmy order.; 

I Please send m* ItnJ following: 

! CHamOrS Ctel-n Shlf ts @ S 12. 50 ^ E 

I r-icn's we Ladies slid 

Mvn'S Color Larries' Ctlor 

I . Tr jpptr B lanke ts £ E2B.75 S 

Pattern i__ 

[ Scad i' t Union Sui ti @ E 17,50 -? 

Eire , 

t Aiiif for w»lae« and Kahdlinc 3_ l 5v 

total Or per i 

Deduct E’ .DD il Canadi.in Mist 

i cap Itner is attached. 5 

AMOUNT ENCLOSED 4 
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Check or MdflcJr Order 
Mailer Charge- 



Cans humber 
Customer's iLgnatqre. 
NAME 



□ BankAitiernard 



Lrc. Pete 



ft00R£S5. 
Cl tY 



etate- . 



Jlf CODE 



Li 



M arl to: C ANA D I AN Ml ST TfiAD I N& POST Oepl .7-107 
P.G. Bon 137 Brjnswich, Marne Did ] 3 
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Don't electrocute 
your car battery 




Make this under-$1 0 gadget that tells 
what's going on in your electrical system. 



by Jeffrey Sandler 

T he ammeter supplies more useful information at a 
glance than any other instrument in your car, Un- 
fortunately, the ammeter is going the way of the 

passenger pigeon. 

You are driving blind when you roly solely on warn- 
ing lights. If you really want to know what's going on, 
build the auto electrical-system teller. This simple meter 
plugs into your car's dgaret lighter and supplies all the 
information of an ammeter and some extra. 

An auto battery isn't just a black box that puts out 
exactly 12 voltg until it dies. During norma] car opera- 
ion, it may vary from 12 to volts depending on wheth- 
er it is being charged or discharged. Hidden in small 
voltage shifts is plenty of in format ion about the elec- 
trical system.. A single volt can be the difference between 

(Ptcasc fuTfi ,'ci pffrji? 7o j 




Customize your tester. Pop the clear cover 
from a Radio Shack 0-1 mlliiamp. No, 22-052 
meter. Paste on the etaci-sUe replacement 
face {above]. Don’t bend the pointer needle. 




Teat readings; 12-12,9 (top lelt) normal volts with no use of 
battery; 12,9-13.8 (top right} undercharging, leal Idle; 15.1-16 
(middle lell] overcharging, fast Idle; 12-12.6 (middle right} 
engine oft but lights On; 12.1-13.9 (bottom left) generator car at 
Idle; i3-i 5 (bottom right} alternator car at idle. 
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STP MOTOR OH FIGHTS 



FOR 15,000 MtlES 
BETWEEN OIL CHANGES 



Your engine needs protec- 
lion from engine- enemies - 
wear, sludge heal and cold 
And STP Motor Oil gives your 
engine the protection l! needs 
to tight engine enemies tor 
15.000 miles between oil 
changes 15, COO mites or one 
year, whichever comes first. 



under normal driving condi- 
tions. That's extra prolection 
That's STP Motor DU 

STP Motor Oil is □ specially 
formulated 10W-5Q all-season 
oil it has been laboratory 
tested, and proven lor hun- 
dreds oi thousands at mites in 
cars like yours Now you can 




buy STP Molar Oil in stores 
near you. Set 15 000 miles cl 
protection - lhats extra protec- 
tion Get STP Motor Oil. 

STP Motor Oil. 
ft keeps on fighting 
for 15,000 miles. 



r. I3^smcarn*j*-r 








ETJOW WlNOCWSilJOE EASIEC 

At&vcecfs of 

QtS&HQm OILQH 
tfVNNFiS Gftrt roe 



Mew ideas to help do 

more with the products you i 
Tiave around the house. 



®t ms®: XiSS vBKSAfniLf 3*HCW 

HQuSEHOlO OUJwABW BQAP TAD 

noowi QW BOMPE^,Ff«t34tS 5, BO&KEfi flwtii. 
WQWTHWEM WINT CHf<HSOiVl£ 




‘uESTOu'B 

flW ftJTTTf'Kr A EfiCP OF 
J-W-OWE MOUSEHOU3 
Oil ON®BtWS,W 
WAINS THEVGOJCD 
WOOD A LOT EASES . 



JV A 



¥ 



’ /3EJCE7IEE 

AfEXT TUV\E yOJ LEE 
AS*lV,VWffi 3WOMI 
HOUSiHCHDgtL^ig 

TMEaAOe vqul_L 
ftE AMAZED KWIT 
MAWS SOWING- 

EASES, WSrtft, 

I 



WES«r 

A CAN JW VOLIE 
BOtiC 3‘HS-GW£ 
NOJSfMDUXXON 
WCElANP PEDAL 
^bajunoSl SPfiOCtctTS 
and chmh makes 
PEOALfMA £>S/Efi 



CAR-BATTERY CHECKER 

(Continued from pa< 7& 6S.> 

a running car or one stuck some- 
where with ei fried battery. 

Let's change the scale on a meter 
to spread the range of 12 to 15 volts 
over its face. Use a meter which nor- 
mally reads 0 to 1 milliamp. i Radio 
Shack No. 22-052; $6.95 1 to display 
the automobile's voltage. 

Our electronic trick is to get the 
meter to display a voltage range be- 
tween 12 and 15. To make our mag- 
ic, we'll use a zener diode (Radio 
Shack No. 276-563; 8ft cents} that 
will not conduct any electric current 
until there is a certain voltage across 
its leads. Our expanded meter will 
not indicate until voltage reaches 12. 
Then it reads correctly from 12 to 16 
volts. 

You 'll also need a ciga ret- lighter 
plug l Radio Shack No. 274-331 ; 8ft 
cents) and :i 3ftOO-ohm resistor lift 
cents) . 

Tit a properly working car, before 
the car is started, with everything 
turned off. the meter reads about 
12.5 volts. Open a car door and the 
meter will drop a notch due to the 
current drain of the dome light. The 
meter falls below 12 when the engine 
is cranked due to the tremendous 
current drain of the starter. The 
battery can fall as low ns ft volts. 
Remember, our meter scale starts at 
12 volts, 



At low rpm, generating is greatly 
reduced, sometimes below the needs 
of the car. The battery makes up the 
difference, The meter can fall below 
12.5, Don't let your car stay in this 
high-current-drain state very long. 
Alternator -equipped cars, which 
generate more when their engines 
are idling, are less prone to have 
such voltage fall-off. 

After an hour of driving the bat- 
tery is fully charged. When, the en- 
gine is shut off, the meter might 
read 13.8, but over several hours will 
drift back to 12,5. 

Here sire pitfalls to avoid: 

Dead meter 

If the meter is below 12.B and 
doesn't move in response to changes 
in engine speed, don't sit there and 
watch the needle fall. Get the car off 
the road immediately. Rut, don't 
shut off the engine yet. Check to see 
if your fan belt is broken. Tf so, stop 
the engine right away. 

If you have an intact fan belt, the 
charging system is dead and the bat- 
tery is powering the electrical de- 
vices in the car. The coil Is the first 
thing to die as the battery runs 
down. Don't waste time. Turn off all 
electrical accessories and head for 
the nearest service station. 

At the service area, check to see 
if the alternator or generator is put- 
ting out juice. If it sa t check the 
voltage regulator. Finally, check to 




A one-piece plug-ln version of the auto electrical system neater I* made by taping 
or gluing the cigaret lighter plug onto the back of a smaller 0-1 mill lamp, meter. 



Once the car ts started, the gen- 
erating system supplies its electrical 
needs. System voltage is brought up 
to 14 to 15 volts. 

Around 14.5 volts the battery will 
charge up enough to replace what is 
withdrawn without overcharging or 
undercharging. As you drive, the 
meter hovers between 14 and 15 volts 
regardless of electrical accessories 
turned on. Some cars fall to 13,5 to 
14 volts as regulating circuits warm 
up with the engine. 



sec if there are any loose connections 
in the wiring. 

loose bell 

If heavy electrical use makes the 
meter drop below r 14 to 15 when the 
engine is going Lister than idle, 
watch out. In severe eases, the meter 
never reaches 14 or 15 volts. 

As the generator or alternator is 
called on to deliver more power, it 
drags harder on the fan belt. A loose 
(Afease turn ro psgp ’90} 
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EMPEROR’S MODEL 120-K DO-IT-YOURSELF CASE KIT 

SOLID 3/4” 

BLACK WALNUT 



iiW! When purchased wilh mouemenl 

Or. case 4.50 

H Hag Factory Direct $ 143.50 

compare your fenjsheo clock with those retailing up to saso 



FACTORY DIRECT 
SALE PRICE 



SAVE NOW. . . BELOW FACTORY DIRECT PRICES 

Build your own Emperor grandfather clock! The saving is great because you buy 
direct Irom the factory of the world’s largest manufacturer of grandfather clock 
ciseTtiis. , . no middlemen, no salesmen. And if you order today, during this limited- 
time sale, you can build Model 120-K at a cost below our regular factory direct 
price. 

MODEL 120-K IS 
PRE-CUT. EASY TO DO 

The doing is easy wilh Emperors Model 120-K El * 
comes lo you m easyto-assemble kit lorm. wilh all , 
pieces comc-letely pre-cul Irom highly- prized solid ^ 

3/4 black walnut Am kil pieces pre-sanded smaoln 
on all sides for accurate Fit Ail miters morrises and * 
lenon .5 pre-cui iFoi those who preier. kits may be ■ 
ordered unmireied | D* video swan neck and fimal 
waist ane dial lace doors, dial frame and sculptured 
uasolrom pre-KSembted Complete assembly .n- 
slrucuons and all hardware included No woodwork- I 



DETAILS AND FEATURES 
OF MODEL 120 

Stands a full 6 Z tall 
Four full ’turned hood columns 
All rrames dowel constructed 
Built-m floor levelera 

Deluxe brass’iinisbed hardware and more 

MONEY BACK GUARANTEE 

lor any reason you are not completely satisfied, 



ing experience or special ioois needed Each piece return in original shipping carton within thirty days 
may pe reordered separately tor prompl refund no quesrions. no Excuses 

EMPEROR MOVEMENTS AND DIALS FOR MODEL 120-K 

Mjd# in W*»l GBnrDny or Solid Clnii 

EIGHT (J A V * WEIGHT DRIVEN ■ WE STMINSTEft CHIMES b™ u„ . _ ...... u ^ u*. 

Ben tone on ihe hour Movement includes weights 
Choose From iwu dral versions ol Emperors 1Q0-M solid brass weight shells, brass bob, pendulum and 
movement Tempos Fugit Time Flies! or Moving chimes AH plates are solid brass and pinions hard- 
Moon with lunar calendar Both versions sound the ened steel Insinuation and adiustmenl is simple, lol- 
Westminster chimes each ol drier -hour and a Big lowing step-by-step instructions 

MOVEMENT CARRIES A ONE YEAR WARRANTY 



ORDER NOW IN TIME FOR CHRISTMAS! OFFER EXPIRES DECEMBER 31. 1977 



ALL DRDE R £ SHlff EQ 3 TQ 3 WEEKS * *N|PPpnO CHAAC 6 # COLLECT 



E MPEPUDR CLOCK CO M PA h¥, « PT IS' S PI «<;* dWk N*« Cuftlpmw □ 

E'npe-iof ii’iu-uirral Park Fali-nopa Xia&iTi JEWJ rv« v >0%ia Ci/P«R<ti Q 



We KMjK personal 

ENCLOSED 1 I | C»*EtK £ 1 MQNE V QNuEfl 

chafioe roMv : \ master Cm* ROE 

| UANKXMCRICPRD/V^A 

ACCOUNT 
NlfMflFR 



ADO HESS 
CUT _ 



IVlQdOl 120-K M 
Solid 3/4 Black Walnut I 
74“ N lfi-3/4'' 1 10“ ■ 
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CLOCK COMPANY 

WOMJ71 LAMEST MANUFACTURER 
Of OH 4Ji (J# A THEN CLOCKS 
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TOTAL H 

ALA8AU.A flCSl DENTS ONLV 

ADD 4 E SALES TAA a 



GhanO total 5. 



Pmxae **md frao color brocnuie n 



1977 Enpnrnr ClPC*. Company 
All Riqhlt Reserved 



VISIT DLIR FACTORY SHOWROOM MON.-Ffil. B AM TO 5 P.M EMPEROR INDUSTRIAL PARR, FAIRHOPE, AL 




MTRODUCMG THE 
DEPENDABLE MERCURY 
BLACK MAX U 
OUTBOARDS FOR 1978. 



OUTBOARD ENGINEERING TO 
RfVAL THE MOST DISTINCTIVE 
STANDARDS OF AUTOMOTIVE 
ENGINEERING. 




One of these symbols is famous 
the world over for the ultimate m 
automotive engineering achievement. 

The other is carving out the 
same excellent reputation. in out- 
board engines, 

Black Max, Symbol of the new 
Mercury * Black Max Series of out- 
boards with compact 60 ° V-6 design. 
The meanest, toughest, most beautiful 
machines we ve ever built, And the 
most dependable. 



SIX YEARS IN THE MAKING. 

The Back Max concept goes 
back to 1971, when Mercury engi- 
neers began development of a racing 
V-6. The basic power head 
now used in Black Max was initial fy 
developed for this engine The 
racing version operates in the 8,000 
to 9;000 rpm range and develops 
250 horsepower. 

On the rugged racing circuits, 
this engine proved Its performance, 
dependability -and its durability- by 
winning 18 straight races. 




ENGINEERING WITH A 
PURPOSE: PERFORMANCE 
PLUS DEPENDABILITY. 



From this beginning, through 



six years of refining, testing and 
proving, the first production model 
of Black Max came into being, 
Today there are three Black 
Max outboards, representing the 





highest standards of engineering 
excellence in performance, depend- 
ability and durability for long 
engine life. 



60° V- 6 ENGINE DESIGN: 
MORE POWER IN LESS SPACE. 

The Black Max engines are ex- 
ceptionally compact for V-6 engines 
in their horsepower range. We set 
the cylinder banks 60° apart instead 
of the usual 90? resulting in an 
engine that is slimmer, lower and 36 
pounds lighter than comparable 
V-6 outboards. 




GREATER EFFICIENCY WITH 
LOOP CHARGING AND 
POWER-PORTED PISTONS, 



THE MEANEST TOUGHEST REMARKABLE FUEL 

MOST BEAUTIFUL MACHINE ECONOMY WITH THREE FIXED 
WE VE EVER BUILT. JET CARBURETORS, 






Loop charging 
uses two opposing 
intake ports in the 
cylinder wall. The 
fuel /air mix, or 
'charge,'' collides 
and "loops ' to fill 
the chamber. 

At the same time, a third port in 
the piston itself pushes additional 
fuel/air mix into the chamber at right 
angles to the other ports 

The resuir is better engine per- 
formance utilizing the maximum 
charge of fuel/air mix You get faster 
acceleration, more pulling power, 
and easy cruising on less fuel. 



IGNITION TUNE-UPS ALL 
BUT ELIMINATED. 



Thunderbolt® 
CD seated ignition 
creates a spark so 
hot (up to 40,000 
volts) it burns away 
combustion by- 
products The 
Parma Gap* spark 
plugs have a short 
electrode positioned in the middle of 
a circular electrode. 

So even if a bit of fouling should 
occur, the spark can fire hot and 
clean on any other part of the circle. 
And Perma Gap spark plugs last not 
just for months, but for seasons. 

With Thunderbolt sealed ignition 
and Perma Gap plugs, you get 
quick starts and smooth running, and 
you spend more time on the water 
and less in the shop. 



A BACK UP SYSTEM TO KEEP 
YOU GOING: INDEPENDENT 
ELECTRONIC IGNITION 
SYSTEMS FOR EACH BANK 
OF CYLINDERS. 

The Black Max V-6 engine has 
two banks of three cylinders Each 
cylinder bank has its own indepen- 
dent ignition system, consisting 
of separate solid-state switch boxes, 
circuits, and coils Should one sys- 
tem fail to operate, the engine will 
continue to run on the other bank, 
so you won't be stalled on the water. 



Ml Thunderbolt CO seated pgml'On for re ability 
liflpiu alu call lor h ctfrfltfer sepfl r jte ,^n'f icni 
SiytHSin for each ban* cylinders I here 3 *10 
dislr tmior {?} Throe Oua! fteoal curhuf-dlah. <or teller 
fuel drsinbmion -one barrtf ror each cylinder 
( 3 ) CompuWMunicd air mr.ika ^ngor Idr a qixHtJf 
Operating engine (4 J Ginn m Tr.m adiusls bOSfl 
aHitude 'of giwief cliciency economy and smotHNr 

nd* (S) Stairwaa 3)601 shift ihdfi dnvu shall and 
prop main M3 comonr Cdfrason 



The back-drag carburetor re- 
duces fuel consumption up to 37% 
over conventional carburetors at 
cruising speeds Fixed jets precisely 
meter the proper amount of fuel, 
without adiustment, over the entire 
rpm range. 

The Black Max engines have 
three back-drag carburetors with 
dual barrels - one for each cylinder 
- for more efficient fuel distribution. 



BLACK MAX MAKES EVERY 
MERCURY A LITTLE BETTER. 

SEE THEM ALL AT YOUR 
MERCURY DEALER. 

The same engineering excel- 
lence achieved with our Black Max 
series is built into every Mercury 
outboard for 1978, 

From the seven mid-range 
Mercs ~ 1 40 hp to 40 hp - right on 
down to our smallest fishing engine, 
Black Max technology makes every 
Mercury a little better. 




Your Mercury deafer will help 
you choose the Merc that's right 
for you See 
him soon. 



A BRUNSWICK COMPANY 



r, l =l;W I T:Tl 

[outboards 






Router laminate trimmer 




F ew works hoppers rteud convincing thsit a router is otic of the most en- 
joyable tools you can have. With it you can quickly master the secrets 
of professional -looking projects — with surprisingly little effort. Ami once 
you are turned on to a router's advantages, it's an almost sure bet you will 
take on the high-pressure laminates (such us Formica arid Mevamar i to 
turn out an even greater variety of projects, 

When you decide to go that route, you are well advised to consider adding 
a laminate trimmer to your router box. This one comes complete for trim- 
ming and beveling laminated plastics because the cutter can produce 
either a straight or bevel cut. 

The attachment comes with its own shoe; its screw holes are aligned so 
that the unit can be used with all Sears routers. After fastening the shoe 
to the router, insert the csirbide bit in the collet and adjust its depth- 
of-cut as desired. It makes sense to practice on scrap first. You mn 7J 
need some test runs to gain familiarity and control of the tool's adjust- 
ments. This is easily learned because good directions are packed with the 
tool You will quickly produce professional edges on larntnntcft. as I did. 
A fine tool at a fair price. — Han'y Wick ft. Home and Shop Editor 




Trimmer comes attached 
lo its own shoe which 
replaces conventional 
router sub -base for 
laminate tri mming 



MANUFACTURERS SPECIFICATIONS 
PLASTIC LAMINATE TRIMMER 
Modal NO. 9 H 7573? 

Micromel&r-lype adjustment. 

Urn] includes subbnse ishoe} and carbide 
|>|r«ighl and bevel) culler 

Price; *14.99. 

Sears. Roebuck and Co.. Sears Tower, Chi- 
cago. III. €0684. Available through catalog 
n nil ai local Sams stores. 




Cutter'a straightedge it 
used to trim overhang 
end Ha bevel porlion 
for fin el trimming. 




Overhang ia quickly trimmed once attachment if 
properly adjusted. Author liked performance. 




Final trim, with hovel edge ot cutler. If made by 
raising the cutter end readjusting guide roller. 
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and you dont? 



Salem’s why. Great taste. Fresh menthol 
Switch to Salem for enjoyment. 

Salem King & Salem 100’s, 



Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



3r 



KING. lOtTs: 10 mg "tai". 1.2 mg. nicotine, av. per cigarette, FTC Report DEC. 76. 





There are signs that tell you where to go 

and how to go. 



1 1 lis sign tells you that youVe arrived. 




Seagrams V.O. 

Bottled in Canada. Preferred throughout the world. 
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Squadrons of new clanking rock-chompers 
are gouging coai from deep mines at record 
rates, aimed at doubling output by 1985. 



by^ill Kilpatrick 



D own on my haunches some 400 feet under 
ground, and more than three miles into a 
Ohio coal mine, I heard the guy say, "Bet 
you've . , Then, the sound of hLS voice was 
drowned in a maelstrom of noise. 

The beam from miner's lamp lighted 
his sooty face, J coutjd see his lips 
moving but couldn't hear a word The 
pulsating, thumping racket emanated £' 
from a Tow-slung black hulk off to my jKjfi 
right, I turned and watched as the - 
machine's transverse-mounted 
cutting drum reached up and 
tore into a seam of soft coal 
Whirling and glistening in a 
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LONG WALLING 



Gidifit theater moves back and lortti along seam lace in a corridor 
lirsi opened by a continuous miner, which also earned luiineJs for 
moving coal to surface As machine and support* progress, ceding 
cull apses behind them as "-gob. ' t. Miming direction 2 Shearer. 
3, Conveyor 4 Supports. S. Gob. 



SHORTWALLING 

Low-slung continuous miner has relating head that can reach tp 
the ceiling ol a thick seam. It grinds one way along lace of seam, 
then becks Off lor another go. Again, the ceiling collapses behind 
il as hydraulic roof supports ram forward. 1. Mining direction, 2 
Miner. 2 r Conveyor. 4. Supports. 5. Gob. 
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Gigantic horizontal Jugts on Sunyan^squa fry* 
draulic itm OH lonqwah miner (above) can 
crumble iz.oOO tom a day from lace, Confirm- 
vus miner |bcTOw) though lirmlad fa forward 
travel, can burrow rnfo deposits. 






ALASKA 



BITUMINOUS 
4 LOW VOLATILE) 



BITUMINOUS 
(HIGH VOLATILE) 



LIGNITE 
AND BROWN 



Vast, untapped re^ervEf cl coal in Ihe in the Americas as well as the Persian that ejtlsl in Ihif connlfy. and where 

United Slates far exceed ell the oil Gulf, Map above shows types of coal the known deposits are located, 
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ANTHRACITE 


□ 




SUB BITUMINOUS 
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water spray to hold dawn dust, the 
drum's spiral inff row of tungsten- 
carbide teeth ruked the face of coal 
from top to bottom. The ripped- 
down stuff cascaded to a moving bolt 
and was conveyed along the ma- 
chine's back and off Us rear end 
onto the bed of a waiting and equally 
low-slung shuttle car. 

The noise stopped as abruptly aa 
it had begun. The loaded shuttle car 
pulled away with a muffled rumble 
and disappeared in the darkness. 
From start-up to shutdown, the en- 
tire process had taken little more 



than 30 inches in height and not 
much wider than a standard car — 
that zapped through coal like it was 
butter, was a long way from my 
antique concepts. 

Continuous minor 

"It’s called a continuous miner, 
my companion said. “It cost about 
$300,000, and the man operating it 
gets $63 a day, so it isn't exactly a 
nickcl-and-dime setup, A number of 
companies make them, but that 
particular one’s a Jeffrey 120. it 
weighs better than 77,000 pounds 



and it’s powered by a couple of 22 b- 
hp electric motors. That big cable 
you see trailing back next to the 
water hose is hooked up to a power 
distribution center farther back in 
the mine. 

“All this equipment down here 
runs on electricity. It conies in from 
up top. We mine the coal that gets 
sold to the power company to gen- 
erate the juice we have Lo buy to 
mine the con]. 1 " 

“How much coal did that machine 
just rip down?" 

“About five or six tons," he said. 



than 30 seconds. 

"Really something, isn’t it?” the 
fellow hollered, moving closer. "Bet 
you’ve never seen anything like it,” 

He was right. To me, as perhaps 
to most people, the underground 
mining of coal was a vaguely real- 
ized, unworldly business involving 
exploited, dtrty-faced men wielding 
picks. and shovels, spavined mules 
lugging overloaded tram cars, and 
caged canaries destined to keel over 
dead when the concentration of gas 
in the air approached lethal density. 
But this incredible machine — leas 
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Head-on time exposure 
ol a continuous miner 
In action on coal lace 
illustrates the auger- 
like action ol the big 
spiraling culler head 
when It chew* its way 
into the solid material 
ft! the working front of 
a soft coal deep mine. 






Mor* ih*n h&Jf (he tiilyfnlnous 
(Boil) coal now mined in (his 
country is Birip-mined. Coloa- 
sal "walking " drag lines like 
l hi S' — with housings as big 
as a 10-story office build- 
ing — scoop 200 cubic yards 
at a bile lo cieat overburden 
from the IS 0-fool -deep can- 
yons Ihey dig in expose coal. 



"Hell, it'll chew it nut of here bet- 
ter than ten, maybe twelve tons a 
minute/' 

Some quick figuring, and that 
added rip to a production potential 
of more than 5000 tons per eight- 
hour shift; 15.000 terns a day! 

The machine I'd been watching i* 
one of several types of Funyanesque 
monsters IhaL will be gouging into 
our vast coal reserves to meet soar- 
ing quotas as gas ami oil supplies 
dwindle. Newest, and even more 
formidable than the continuous 
miner is the "long waller" — a roar- 
ing giant with u side-winding auger 
some six-to-eight feet in diameter, 
known as a "shearer/’ This unit 
rumbles back and forth along the 
face of the coal seam, its whirling 1 , 
toothed auger slicing n couple of feet 
off the face at every pass. As the 
machine progresses into the deposit, 
h long row of hydraulic roof sup- 
ports pulls itself along behind it r 
allowing the mine roof to collapse 
into the mined-out area. 

10-story 'walking' draglines 

Gargantuas of the mining busi- 
ness. of course, are the 10-story- 
high "walking” draglines with scoops 
big enough to swallow a three-bed- 
room house and attached garage. 
The biggest can scoop up to 200 
cubic yards of overburden at a single 
pass (the average 10-wheel dump 
truck that carts fill from construc- 
tion sites holds about 12 yards). 
Armies of such draglines already 
are at work opening the yawning 
cany on a of our burgeoning strip 
mines. 

More about all these fantastic 
machines presently. Together, they 
form the clanking, roaring, hum- 
ming battalions of weaponry that 
will help us embark on our second 
coal age — a renaissance that, in 
terms of tons produced, will make 
the last one seem like kids nn a 
beach with tin shovels and pails. 
President Carter has called for coal 
output to nearly double— -to 1.2 mil- 
lion tons a year — by 11)35, 

Coal comprises 90 percent of our 
total fossil fuel reserves — a resource 
far richer than all the known oil in 
Alaska, the Persian Gulf, the North 
Sea and Latin America combined. 
The President's goal would bring 
coal's share of our total energy 
needs to about 29 percent, and cut 
back our need for foreign oil to 
the 15 percent we imported back in 
1973 when the Arab oil embargo 
went into effect. Without that boost 
in coal output, we’ll be up to 60 per- 
cent oil imports by 1985. 

It will take a heroic effort to 
ac h i eve that 53 5- m i 1 1 ion-ton s-a -yea r 
increase in nine years. Are the ma- 



chines hemic enough to make it? 
Very likely, even with their limita- 
tationa, 

Shuttle-car bottleneck 

Actually, that 15.000 -tons a -day 
potential Fd calculated off the top 
of my head for the continuous miner 
doesn't happen In day-to-day opera- 
tions. My companion in the mine 
noted that the term "continuous 
miner'* is misleading, "ft can’t mine 
coal more than two hours each 
shift," he informed me. "Mostly, it 
has to wait on the shuttle cars, They 
haul about six tons each trip. 
There's only room for so many, and 
they can go only so fast hack and 
forth between loading up here at the 
face and unloading at the nearest 
conveyor. If nothing breaks down, 
we can get !>D0 tons or so out of 
here each shift/ 1 

"What does a ton of this coal sell 
for r 

"Well/' he said, "that depends on 
the contract with the individual cus- 
tomer, and oil how far and how dif- 
ficult it is to get the coal to Where 
the customer wants it. In general 
this kind of coal retails for about 
$18. may he $20 a ton,” 

"llow much of that is profit to the 
coal company?" 

“You got me,” he said. “There are 
a tat of variables in pricing coal, 
I've heard some fellows say the com- 
pany's making $5 a ton, and others 
aay the profit cm a ton of coal isn't 



much more than a couple of bucks. 
Look, here comes the other car." 

E watched ns the double-ended 
shuttle car slipped out of the dark- 
ness into tile dancing light of the 
work crew's lamps. The semi prone 
operator eased it up under the con- 
tinuous miner's conveyor, and again 
the rhythmic thumping and grind- 
ing racket drowned out all conversa- 
tion. 

Despite the production bottleneck 
caused by the need to utilize shuttle 
cars in most deep mines, continuous 
miners will rip out well over GO per- 
cent of the approximately 280 mil- 
lion tons of bituminous (soft) coal 
to be mined underground in the 
United States this year. Such ma- 
chines. of which the Bureau of 
Mines estimates some 2500 to he in 
uae, represent by far the most com- 
monly used method of deep-mining 
soft coal. 

The traditional method of mining 
both soft and anthracite (high-rar- 
hon hard coal used mainly and, these 
days rarely, in home heating * con- 
sist* of cutting out big blocks with 
mammoth chain saw*, then drilling 
and blasting the blocks into Loadable 
chunks. The method, still widely 
used, account* tor over 30 percent 
of America’s annual bituminous pro- 
duction from underground mines. 
And, despite widespread mechaniza- 
tion of deep mining over the past 
century, a few million tons of coal 
fPfeflse li/m fo saa& ?36J 



OCTOBER 1977 



Si 




BRIGHT NEW GEAR 



Roughing it is now a matter of choice rather than 
chance for the outdoorsrran who's fitted out with the 
latest in equipment, it’ll keep him warm and dry, 
well-oriented and highly visible to other hunters. 



W hen Rod Harrison got back to 
Casper, Wyo., from his first 
October outing Iasi year, he was 
ready to swear "Never again," New 
to the West, he thought he should 
try mountain hiking by himself (his 
first mistake} so he wouldn't look 



by Bid McKeown outduok i:u:m 



F'M pdotoa T-oni Gnu 



toohsh. 

With new rucksack and mild- 
weather gear, he set out into the 
foothills on a warm weekend. His 
stiff new boots gave him blisters 
quickly. Then a tittle wading by 
mistake alter he slipped into □ 






1. Salety orange rucksack 

2. Propane catalytic healer 

3. Start*! rucksack 

4. Lined Baxter Stale parka 

6. Red chamois-cloth shirt 

5. Lever '-action rille 

7. JoHAion guide pa pits 

0 . Danner elk bunler boots 
fl. Versa Tarp ground cloth 
10 r Moccasin bools 
11. Bush pants, down mitts 
i 2. CamO chainois-clolh oblrl 

13. Down Cap 

14. Plaid shin 

15. Reversible downvesl 

16. Twill pants 

17. Hunting shoes 

18. Waterproof lamer n 
19 Scarlet fell hat 

20. Down sweater 
21 Aulo .22 rille 

22. Moleskin pans, 

Calhoun bools 

23. Customized Dodge van 

24. Gun case, shell bell 

25. Orange down cap 

26. Blue Go jackei 

27. Bama Snkkets 
26. Belt pouch, reel 
26. Silva compass 

36. Knit G.L cap 

31. Aulo 12-gauge shotgun 

32. flex net parka 

33 Thermo-ply Cahill waders 
34. Red loll hai 
as, Red Go Suit 

36. Foul-weather parka 

37. Flexnet match-up pans 

38. Thermo-ply Traitcaic boots 

39. Three-way rod 



Best equipment lor hunting and lishmg 
appears above and lull Below: Sears vest, 
Remmgion shotgun and Hawkey* Shoaling 
Coat make lor better scorns on the rang*. 



from Eddie Bauer. Seal! la, Waah.: 5, 
11, 12, 13, 246, 25. L. L. Bean, Frtic- 
porl, Me.: 1, 2, J, 4, 7, 8, 10. 14, 15, 
16.17, 18. 19. 22a, 24a, 28a, 29. 36. 34. 
Coleman, Wichita, Kan.: 2. Grlffclyn. 
Houston, Tor.: 9, Lew Child* a, Foley, 
Ala.; Sfib. patar Sterni, Norwalk, 
Conn.: 36. Recreational Equipment, 
Sealhe, Wash ■ 2D. Remington Arms, 
Bridgeport, Conn,: 31. 5 ear 6 Roe- 
buck, Chicago, III.: 39. Trairce. Ml. 
Clemens, Mich,; S3. UnirOyal Red 
Ball, Waahlnglon, Jnd.: 22b, 25, 27, 
32. 33. 35, 37, 31. Winchester. Haw 
iidvari, Conn,; 6. SI. 



FOR SAFER HUNTING 



slream he was trying to cross pro- 
duced soggy &ocks. pams and 
sleeping bag. He took the wrong 
turn down a sleep ravine and, with- 
out a map, spent extra hours find- 
ing his way oul. Next, a sudden wet 
snow blanketed his overnight 
campsite. Finally some hunters 
didn't recognize his brown pack as 
he worked his way down a rocky 
slope and took a shot at him that 
fortunately missed- Rod figured he 
was lucky to get back. 

Yet none ot his troubles, he now 



admits, were really necessary. 
After discussing lhpl weekend, we 
made a lisl of much of the equip- 
ment shown here, and Harrison 
now reports his recent camping 
has been tun after all. 

This fall there are many new 
ways to avoid old reasons for get- 
ting rn trouble outdoors, Some of 
the possibjlitres now have lanciei 
names — disorientation, hypother- 
mia, hunter misidentification — but 
they still mean old-fashioned get- 
ting lost, getting cold and getting 



shot. Fortunately, new fashioned 
solutions are available at most 
sporting goods stores and all can 
be ordered by mail. Consider the 
following for your section of the 
country. 

Gelling mistaken for an animal 
is reckless carelessness and, in 
most areas, illegal as well, if you're 
old enough to head for the woods 
and fields, you're smart enough lo 
wear high-visibility orange jackets, 
hats, vests, parkas, even hunting 

[Please turn to page 154J 



OWNERS TELL ALL ABOUT LIFE IN 

AN EXCLUSIVE SURVEY BASED ON 





throughout his house than heat from 
hi a Mas- furnace backup system, 

Budler's natural gas hill for Janu- 
ary and February, 1977, came to 
815 . 54 . His March bill was $14.45, 
but he says this was due to a lot of 
cloudy days, lie calculates that $4,81 
worth of gas per month goes just for 
the pilot light* on the backup furnace 
and water heater. 

It will take quite a few years of 
low gas bills to pay back the $20,000 
Sudler put into his system, but 5800 
square feet is a lot of home to heat, 
There’s no doubt this figure is at the 
high end of the homeowners 1 cost 
spectrum. 

Much of the cost of a solar system 
depends on the house, size, the per- 
centage of heat to be provided by 
solar energy, controls and instru- 
mentation used and amount of insu- 
lation and other conservation 
measures built into the house. 

Even with the same basic system, 
the disparity in price can be great. 
Roger Smith, a Fort Collins, Colo,, 
engineer, has an air system similar 
to Sudler’s in his lSOO-sq.-ft, home. 
It cost $8000. 



An ol her example ol the good looks thal are possible with solar: 
$7000 Solaron sir system Fn Murray Want's Golden, Colo., homo, 
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W hat*s it really like to have the 
newest kind of place in the 
sun — a solar-heated home? I asked 
150 owners, virtually everyone in the 
nation who spent last winter with 
solar heat, and got answers from a 
whopping 40 percent, Their candid 
comments on the realities of today’s 
solar heat reveal the pleasures and 
pitfalls of energy pioneering, and 
may help you decide on solar heat 
for your home. 

Sun-heated homes are not merely 
toys for the rich who live where the 
sun always shines or seems to. True, 
there are many solar- heated homes 
in Arizona, New Mexico and Cali- 
fornia with systems that cost $20,000 
or more. Hut there are satisfied solar 
homeowners in seemingly unlikely 
places: Mansfield, Ohio; Lewlsburg, 
Fa,; Pomona, N.J.; Princeton, Maas,; 
Lincoln, Neb,; Portland, Ore,; Roze- 
man, Mont , . . the list goes on. Some 
of these people built and installed 
their solar heating systems for as 
little as $1000. 

More comfortable Iasi winter 

The grim ''Winter of ’77'’ provided 



The home of Robert 
Sheppard, Asheville, 

N.C., incorporates a 
liquid solar system 
— collectors on roof 
— with a swimming 
pool for heal stor- 
age- Water-ta-alr 
heal pomp moves 
Ihe heat from pool 
1 q living space. 

a solid teat for aolar heating. Our 
respondents' system* passed it, ami 
many of them may have been warmer 
than you were. Several solar dwellers 
said they were more comfortable In 
their sun-heated homes than ever be- 
fore. 

Architect James Su tiler, for ex- 
ample, has an air solar system in his 
home In Denver — not a tropical cli- 
mate — that provides 70 percent of 
space heating and domestic hot wa- 
ter for an area of 5800 aq, ft. He 
finds that solar heat is more even 



William Bishopric k of 
Salem, Ore, T had an 
air-type solar system 
built in his homo (letl) 
al an additional coat 
of 15500, Ho figures 
thal it will take about 
10 years for the sys- 
tem to pay for itself. 





iOLAR-HEATED HOMES 

HE EXPERIENCES OF 60 HOMEOWNERS 




Herb Wright talks 
about collectors on 
rod of his home in 
Petaluma, Calif. His 
$8000 system heats, 
pool, living Space, 
domestic hot water. 



Charles Thomsen of 
Lincoln. Neb., here 
working on ducting, 
installed his system 
tor 12500 In mate' 
rials. It handies 44 
percent of hot water, 
heating loads. 




The way system cost can increase 
is .shown in the ease of Douglas fio- 
leyn, an electrical engineer, in Glad- 
stone, Ore. He and bLs wife were 
planning to install a solar system 
when their utility, Portland General 
Electric, found out and asked to get 
involved. PGE offered to pick up the 
tub for the system if the Boleyns 
would let it be used »s a demonstra- 
tion project. 

That tab came to $30,000, but Bo- 
ley n Motes, "You can get the same- 
size system installed for $8000 to 
$10,000,” The added cost was due in 
part lu complexity of monitoring 
apparatus the utility installed and 
also to the fact that the system wan 
"carefully and conservatively de- 
signed. ri The engineer's home, 10 
miles from Portland, has a liquid 
system with 430 square feet of col- 
lectors, providing about half the 
space heat and hot water needed, 

Getting into solar has worked out 
well far Bo ley n. Not only did he get 
a free solar system and a 50 percent 
cut in his utility bill, he also got a 
job out of the deal. 

"As a result of my interest ami 
expertise in solar, 1 was lured by 
PGE us a solar consultant/ ' says Bo- 
leyn, who now advises area home- 
ownera planning solar systems. He 
is "very satisfied" with his system, 
but adds, 'We don't recommend that 
anyone install a system tike this (as 
costly ) in the home." 

Groat majority satisfied 

There haw been problems even 
with this $30,000 system : one pipe 
leak and — unexpectedly — algae. Ro- 
leyn now plana to add water treat- 
ment to the system to keep the algae 
from coming back. 

Bnleyn's pleasure with his system 



was typical. Of the 38 homeowners 
and two commercial-installation op- 
erators who provided detailed infor- 
mation, 30 aaid they were satisfied 
with their systems. Borne were "very 
pleased" and had found their sun- 
powered devices operated better than 
expected. Four homeowners said 
they were not satisfied, but most, 
explained that they felt their sys- 
tems could do better — not that they 
had become antisolar. 

While many homeowners designed 
and built their systems for $1000 or 
less, almost half the respondents’ sys- 
tems were in the $5000 to S8000 
range, and the average cost was 
$6735. Outputs of the systems ranged 
from a modest 20 percent of the 
space-heating and, or hot -water load 
to as high as £5 percent, with the 
average a healthy 50 percent. 

Getting into solar energy obvious- 
ly isn’t a nickel -and -dime proposi- 
tion, but it needn't be out of a 
homeowner's financial roach, A sys- 
tem like Laurence Carr's, in San 
Luis Obispo, Calif,, is a good exam- 
ple. 

Four years ago, Carr retrofitted 
his home with a liquid space and hol- 
wuter system be designed and built 



for $1000 in materials. He says U 
"paid for the materials in the first 
three years. This fourth year it has 
started to pul me ahead/’ Specifi- 
cally, it is putting him abend to the 
tune of $324 per year. 

Then there's R. Joseph Barra- 
dough of State College, Pa,* who 
designed and installed an air solar 
system for an additional cost of 
$1500. in a house he built in 1075. 
Going by current local electricity 
prices, he figures the system will pay 
for itself in five years. He recently 
sold this solar home, and is now 
planning another, for which be pre- 
d i cts hi g he r eflfc i c ncy. 

White living in this home, Barrg- 
clough saved about $40 a month dur- 
ing the heating season, "Local 
utilities projected a winter monthly 
heating cost of $100. My average 
heating hill was about $50.” he said, 
Carr decided to use water as a 
heat-transfer medium because his 
house already had hot-water heat. 
He mounted 800 square feEjt of col- 
lectors on si hillside about 25 feet 
away. Water is pumped through 
black polyethylene tubing in the 
collector array when collector tem- 
perature exceeds 110° F. t then is 



John Kuftlanovlch ol Al- 
buquerque, N.M., chose 
Iq use an array of con* 
tenlrallng collectors 
thol track ihe tun ter 
hit system. 
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The Clark Emerson Partners, a Lin- 
coln, Neb,, architectural and engi- 
neering: firm. 

"I considered many designs, some 
of them liquid types, before settling 
on, this design." His reasons? "Sim- 
plicity of construction, freedom from 
freezing problems and leakage prob- 
lems. lower cost." 

Thomsen added solar space heating 
and hot water to his home in January 
11)76, He spent $2500 on materials 
and estimates another $21500 for the 
time he pul in. As he sees it, "The 
materials will be paid back in nine 
years, and the total of material and 
labor in l!i years.' 1 

During its first year, Thomsen’s 
system provided 44 percent of his 
heating arid hot- water needs, 

Harraclough said he chose air be* 
online "my comparisons showed that 
equal efficiency could be achieved at 
lower costs using air." He built 400 
square feet of collectors for the 3200- 
aq.-foot house. Air is blown over a 
corrugated aluminum absorber sheet 
coated with black latex paint. 
Warmed air is routed to 2d tons of 
stone in a bin in the basement, On 
demand, air is blown over heated 
stones and sent throughout the house. 
The backup system is el ee trie- reals- 



HeFghlened awareness of tfi« country F i present and future energy problems go! Bruce 
Robinson Into solar hasting — he made his decision while energy chairman of the Sierra 
Club. The air-type system In his Morrison, Cola,, home cost $7000, 



routed through copper tubing em- 
bedded in the concrete slab on which 
bis lSOO-aqiiare-foot house stand*. 
Heat radiates through the floor into 
the living space. 

"I never really had any hugs in 
the system." Carr says. “A few leaks 
in the plastic pipe connections is 
about all." 

With a retrofit, Carr was able to 
make exact comparisons nf fuel con- 
sumption with arid without solar, 
“We burned 800 gallons of propane 
before 1073, Eind 200 gallons per year 
since then, so the sun gives 75 per- 
cent of our heat." 

System maintenance coat has been 
$20 :l year, for annual replacement of 
a polyethylene collector cover. 

"We are very satisfied," Carr says* 
"We are more comfortable than be- 
fore. H has operated so well that 1 
have been afraid to change anything. 
Sometimes I think up a way to elimi- 
nate the present small usage of pro- 
pane. but after more thought I always 
decide to Jet well enough alone and 
make no substantial change,” 

Even so, he nays he would do it 
differently next time. M J would set it 
up with a passive system for a large 
part of the solar heat, and then 
probably have an air collector with 
rock storage for heat when the sun 
was not out," 



Liquid or air? 

Carr’s preference for air, while 
he’s using liquid, points up the push 
and pull going on between propo- 
nents of these system designs. Some 
experts like liquid for higher cflLi- 
ency. Others like air because leaks 
will do less damage, Rock storage for 
air is more cumbersome than a liquid 
storage tank, but air systems are 
said to he easier and cheaper to 
maintain, as well as lower in first 
cost. 

Among our sohir hnmMwnera, sir 
has the edge — 58 percent who spe- 
cified system type. One choosing air 
was Charles Thomsen, a principal in 



tance heat installed in the air ducts. 

Heat storage for air systems is 
still literally in the stone age, as 
Richard Hartzell of Flagstaff, Ariz., 
found out, 

Hartnell's new solar home was 
completed in March 1076. Solar 
added some $7000 in cost, and now 
provides 60 to 70 percent of space 
heating and 20 to 50 percent of hot 
water, depending on season, Hartzell 
estimates 8 to 10 years for pay -back. 
"Our natural gas hills have been 
roughly one-half those of oar neigh- 
bors in whiter and one-fifth theirs in 
summer," he says. His highest bill to 
date was $58 last December, His 
nearest neighbor with virtually the 
same size house paid $120, Despite 
this seeming success story, llurtzell 
notes that "storage has been a dis- 
appointment in that we have used 
the back-up system more than we 
expected," Storage is in 11 tons of 
dense fire brick. 

If he had it to do over, Hartzell 
say a, "The only major change would 
involve using water as the storage 
medium instead of brick. This would 
be accomplished by using a heat ex- 
changer to convert hot air to hot wa- 
ter, which is more easily stored." 

Ron Rpltttgerber of Kurt Colli na, 
Colo., and hia brother are doing just 
that in the duplex town house they 
built with a single solar system of 
their own design. Each dwelling unit 
has Eta own gas-fired furnace and 
water heater for backup. 

The Splittgerbers* design Es really 
a combination air-and-liquid system. 
It uses air-cooled collectors, rock 
storage and a 500-gullon water stor- 
age tank, Ron ssiya they opted for 
this design because "it's hard to 
store high-temperature air in rocks. 
You lose a lot of it." The brothers' 
rock-pile is also a storage medium 
for cool air which they bring indoors 
on summer nights, then circulate 
during the daytime. 

The system, which added $6100 to 



Laurence Carr of Sen Lul* Obispo, Ceilt,, built hit liquid ayatam four year* ago for 
$1000. It has mince paid for itself and is providing savings of $324 per year. Its BOO 
square feet of collectors are mounted uphill from the house (below, right). Array has 
polyethylene-film cover that Carr removes In summer Lo prevent heal damage. 





the coat of the duplex, works amaz- 
ingly well. “We love it/' Ron roves, 
estimating that it provides 70 per- 
cent of heat and hot water. 

Backup lor diapers only 

Both Splittgcrber homes are on a 
single gas meter, and their highest 
hill so far waa $15, "On the domestic 
hot water, the only time the heater 
cornea on Es when we have three or 
four loads of diapers to do on a 
cloudy day/’ Ron notes. 

The one major problem the broth- 
ers had was rock storage — they had 
hired consultants to tell what size 
rock to use. First the engineers said 
E-ineh, Then they changed their 
minds and said pea gravel, so the 
brothers removed the rock and put in 
,10,000 pounds of pea gravel. As they 
were finishing out the house, the 

iPifo ■: i“ n > mto p a ge _ {34} 




Archllecl James Sudler 1 * 5800 -square- loot Denver home has an air system that pro- 
vides approximately 70 percent of the spec# heal and domestic hot Mater needed. The 
tolal bill for this large-scale symlem came (o approximately $20,500, 
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MAST to the 
rescue 

They fly choppers over mountains, deserts f 
open water and snow-covered waste to rescue 
victims of train wrecks, explosions, dam 
disasters, birth traumas, heart attacks, skiing 
or mountain climbing accidents — you name it* 



by JackGalub 



I t was shortly after midnight in the 
Etina 1 1 town of Mathis, Tex. Drawn 
up around the 1 50-foot water tower 
jutting into the night were highway 
patrol ears, fire trucks and an ambu- 
lance, their flashers blinking through 
the dark. Now and again the lights 
picked out dim figures around the 
sides of the tank that topped the 
high tower, 

Shut down for maintenance, the 
tank was being cleaned and re fin- 
ished, A painter had been inside all 
day, working in a concentrated c!nud 
of fumea. Finally the toxic vapors 
had overcome him and he collapsed, 
tumbling 40 feet to the bottom. 
There he lay, half conscious, with a 
brain concussion and a fractured 
wrist. 

The problem: Ease the stricken 
man off the tank bottom and out of 
a tiny three -foot-square hatch with- 
out compounding his injuries. 

At that point the uhamp-ivhomp 
of a helicopter reverberated through 
the night sky above the rescuers. 
Traveling at 00 knots, a U.S. Army 
'"Huey" swung past the water tower 
and sat down on the airstrip to the 
cast. Help had arrived from el unique 
rescue service known as MAST — 
Military Assistance to Safety and 
Traffic. 

Army pilot Gene Knapp relate* 
what happened. '‘With that conical 
roof we couldn't put the chonner 
down on the tank/’ he says. "‘And the 
idea of just dropping a metal hoist 
into the tank was out. It might have 
struck a spark which would have set 
off a vapor explosion and ripped 
everything apart. We had to get our 



man to the top and then lift him off," 

Climbing down the tank's interior, 
two local fire department rescue vol- 
unteers put a monkey harness on the 
injured man. Then came a grueling, 
hand-over-hand climb up the work 
Ladder inside. Semiconscious at times, 
the victim Fought his rescuers as 
they struggled against heat and lack 
of oxygen, finally draping him over 
the edge of the tank hatch. 

Hack up in the Huey, Gene Knapp 
battled wind gusts over the South 
Texas plains to position the chopper 
above the hatch. At last a rope could 
be dropped ami tied to the victim's 
ha rn ess, Xo iv K na pp g in ge rly in - 
creased power, lifting the Iluey and 
the limp accident victim. Then, he 
slowly crabbed it sideways about 300 
yards to open ground, where he 
gently lowered the painter into a 
waiting rescuer's arms. 

Minutes latqr the chopper medic 
and ereiv chief had loaded the gasp- 
ing mail aboard for a fast trip to 
Ran Antonio's Bexar County Hospi- 
tal. Gene Knapp and his crew then 
returned to Fort Sam Houston to 
find another job waiting: moving a 
premature baby to a medical center. 

MAST helps many regions 

Knapp and his crew Eire part of a 
group of skilled pilots, medics and 
crew chiefs who fly MAST missions 
from 24 U.S, Army and Air Force 
bases. Assigned to lifesaving doty, 
they wait for the disaster phones to 
ring — to signal the scramble. 

Using helicopter ambulance tech- 
niques perfected in Vietnam, the 
MAST program gives crew members 



actual experience ivlth disaster. More 
important, MAST gives many small- 
town and rural residents a fighting 
chance when accidents, illness or 
natural disaster strikes, Any area 
within 100 miles of a unit, and not 
already served by commercial heH- 
copter service, is eligible. 

Pilots fly their chopper* over 
mountains and deserts, open waters 
and snow-covered wastes under all 
conditions. The medics must hone 
classroom and hospital skills to deal 
with victims of traffic and hunting 
accidents, train wrecks, dam disas- 
ters and floods, heart attacks, birth 
traumas, explosion a — name it. 

When a young girl skier, high on 
the snow-covered slopes in a rugged 
region above Cloudcroft, N.M. — -part 
of ei rugged region covered by the 
Fort Bliss unit — spitted and frac- 
tured a lumbar vertebra* MART 
went into action. 

The crew scrambled, flew through 
unpredictable mountain air currents 
to a precarious landing, gave the 
victim emergency treatment and de- 
livered her to the El Faso hospital 
in two hours, A similar ambulance 
trip would have taken 10 hours. 

Another example of MAST capa- 
bilities involved five college students 
engaged in “tubing,” The tuber sits 
inside an inflated truck inner tube 
and lets himself roll down a anow- 
covered slope. Because the tubes are 
uncontrollable and build up breath- 
taking speeds, injuries — concussions, 
lacerations, fractures, broken necks 
— »re rife. 

“This group had formed a chain 
of inner tubes/' Capt, John R, 
Shields of Fort Bliss recalls. “Unfur 
tunately the leader went olf the ski 
lane and took the others with him. 
They slammed into a pile of rocks. 
They needed a hospital— fast. The 
Huey choppered into a narrow pav 
to evacuate all safety in record time. 1 ' 

Desert rescues, mostly involving 
dune buggy and off -trail motorcycle 
riders, also arc common. Vehicles 
overturn, bikes spill or riders are 
thrown from buggies moving at 
movie-stunt speeds. The small towns 
in the area have few medical facili- 
ties, so local police turn to MAST. 

The Urgan Mountains north of 
FI Paso are deceptively attractive 
to climbers. At a distance they look 
smooth and accessible. Rut in many 
places the 7000-foot cliffs are steep 
and treacherous. Too often climbers 
lose their footing and fall hundreds 
of feet onto rock. Violent updrafts 

Battling gusty night winds over South 
Texas plaint. Army chopper pitot Knapp 
jockeyed hit “Huey" ever a tiny wafer 
tower hatch to retcue s worker who 
had fallen io ihe tank bottom. 
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Traffic accicfenl victim airlifted by MAST Plattsburgh unii, Ifom Adirondack side of 
Lake Champlain: to Burlington (VI.) Hospital, is wheeled Into receiving room in 20 min- 
ulti. Author, who accompanied flight, says ambulance would hava taken three hAurl 



proved too much during a recent 
flight to rescue an injured climber. 
As the chopper came in clone to put 
down near the victim, drafts forced 
the ship away. The pilot could get no 
closer than 6 to 10 feet above the 
ledge where the climber lay. Finally 
the medic jumped off to give first 
aid. The chopper lowered a hoist 
and lifted the victim aboard. Then 
the medic — safe after his daring 
leap — was hoisted up. 

Choppers bring hospitals closer 

Doctors often call for helicopters 
even when ambulances are standing 
by, A medical team at the Elizabeth- 
town i X.Y. l Hospital decided that a 
heart attack victim needed open 
heart surgery. The closest facility 
for the operation; the Vermont Medi- 
cal Center in Burlington. An ambu- 
lance Would have had to carry the 
patient around the foot of Lake 
Champlain and then north to Bur- 
lington, about 75 miles. Air distance 
is 26 miles. 



Minutes after a call to the Platts- 
burgh Air Force Base, a MAST 
chopper took oil for Elizabethtown, 
picked up the patient and landed him 
at Burlington. 

I accompanied! a Plattsburgh 
MAST crew on a similar flight, cur- 
rying an auto accident victim with 
a cranial fracture. We flew aboard 
“SAVE 72"— the helicopter’s call 
sign. (All Air Force flights use 
SAVE followed by the last two digits 
of the chopper's registration num- 
her; the Army call signs begin with 
"DUS TOFF"). 

Lifting from Platt&burgh, we head- 
ed west and south at 1500 feet, 
flying through n hreak in the 2200- 
foot ridges of the Adirondack foot- 
hills, Twenty minutes later we were 
ou the Elizabethtown Hospital hand- 
ing pad. 

Accompanied by the pilot and 
crew chief, the medic entered the 
trauma room and conferred with the 
attending physician. The patient 
was wheeled cut and loaded ; minutes 



later w« sat down in Burlington and 
hospital aides wheeled our patient 
into the receiving room where an 
emergency surgical team was stand- 
ing by. 

Sometimes local medical facilities 
are so burdened that mass evacua- 
tion by chopper is needed to save 
lives. When a runaway hus filled 
with the Gunnison, Colo., high school 
football team, coaches and students 
hurtled two miles down Monarch 
Pass before overturning and slam- 
ming to a smoking stop, the hospital 
at nearby Salida was overwhelmed. 

Eight teen-agers and a coach were 
killed outright, six more died at the 
crash scene and three were dead on 
arrival at St, Luke's Hospital in Den- 
ver 1]2 miles away. The East three 
were among the 15 worst injured 
and were transported to Denver by 
three MAST helicopters from Fort 
Carson, near Colorado Springs. The 
choppers came in and hovered until 
a power line could be moved so they 
could land beside the wreck. Grisly as 1 
the death toll was, it was lessened 
by evacuation and the care given 
victima en route by MAST medics. 

Search and rescue missions 

While MAST is restricted to pick- 
up and evacuation of patients at des- 
ignated sites, the same units also 
take part in search and rescue flights 
when needed, under the direction of 
the Aerospace Rescue and Recovery 
Service (ARRSl Primary job of 
ARRS is combat rescue, but it also 
helps search for lost hunters, wan- 
dering children and downed aircraft. 

Fort Lewis's MAST choppers flew 
search-rescue when three climbers 
were missing for four days on 14,- 
OOO-fuot Mount Rainier. The three 
had left their car at the 1 000- foot 
level and were believed tn be using 
the treacherous northern approaches 





Premature babies are routine missions tor 
MAST crews, Inlants are transported in 
wheeled, portable Isoletlas 1 ike the one 
shown hare. Rolled out to pad, thay’re 
loaded aboard 1 for a quick trip to the near- 
est hospital with proper facilities. Volunteer 
medic crew member (above) accompanies 
the flight to make sure everything works. 



Rescue of lost hikers, 
mountain climb art or 
snowbound campers tn 
isolated areas usually Es 
accomplished with har- 
ness, rope and winch, 
unless Injuries make it 
necessary for pilot to 
"sit down," The Huey 
hovers while the victim 
fastens harness around 
himself. Then he's hoiai- 
ad aboerd to waiting 
crew as pilot lifts the 
craft and heads lor home. 
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along Liberty Ridge. They had not 
regUtered their climb with park 
rangers, which made it illegal anti 
complicated the search. 

At first, downdrafts made it irn- 
posftihle far the Hueys to climb ta 
the top reaches of the mountain. One 
managed to lift a group of Seattle 
rescue volunteers to 9000 feet. An- 
other started combing the approach, 
The crew of the second chopper fi- 
n ally spotted the climbers at the 
base of Willis Wall* a vertical 
stretch of rock 4000 feet high. 

Battling 90-mph winds and down- 
drafts that pushed it away from the 
mountain, the Huey clawed its way 
tip to 14,000 and sat down* The crew 
got out to help, blit both rescuers and 
climbers had to light their way fran- 
tically back to the chopper through 
waist-high snow as it began sliding 
f 'PJM.-ii? Ufsn lo a iqg 169} 



Besides providing! signal# and sign# lor 
wilderness survivors, MAST suggests that 
campers arid hikers cany smoke flares, 
readily seen against snow from above. 
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VISUAL EMERGENCY SIGNALS 



NEED MEDICAL 


ALL OK— DO NOT WAIT 


CAN PROCEED 


NEED MECHANICAL 


ASSISTANCE -URGENT 




SHORTLY— WAIT IF 


HELP OR PARTS- 


Used only 




PRACTICABLE 


UMB DELAY 


when I. It: is at vuik-e 


Wave one arm overhead 


One arm horuonlal 


Bath arms hortiantel 





USE DROP MESSAGE 

Make throwing motion 



0U:R RECEIVER IS DO WOT A T TEMPI 1 AND HERE 

OPERATING TO LAND HERE Bolh arms lorward hori 

Bath arms ram airy, squa I a nd pm nt in 
Cup hands Ovei ears wived across, lace direction d landing. Repeat 




NEGATIVE | NO) AFFIRMATIVE (YES) PICA US UP— 

plane ABANDONED 

Wlvte doth waved White cloth waved 

horizontally vertical iy Bet h arms vertical 





^FRfiMA'liVf (YES) 

Dip nose ol ptane 

several times 



a 

NEGATIVE IWO) 

f^fttail plane 



Visual signals shown here ore used 
to communicate with rescue craft. 
Body signals (above) should be ex- 
ecuted in I he open end repeated unlit 
the pilot understands- He'll dip a 
plane s nose If he does, or fishtail It If 
he doesn't. Choppers land. It given 
sufficient space. Other signals (below) 
can be laid out on snow, a meadow or 
bare ground, using debris lo improve 
Contrast. 

Search craft are allracted In many 



ways. The simplest is a smoky lire. 
Save Hares until the craft is in sight. 
In open areas an SOS is laid out. Fill 
the letters with debris for visibility. In 
deaen or mountain country have a CB 
radio plus extra batteries. On desert, 
map coordinates or a landscape fix 
helps the rescuers. H some of them go 
for aid. one should slay with the in- 
jured, Learn how lo make a shelter and 
always dress lor the worst possible 
weather conditions, 



GROUND-AIR VISUAL CODE FOR SURVIVORS 



REQUIRE 


1 


flEDUFRE % jr 


AM PROCEED- A 


REQUIRE 


DOCTOR SERI' 


■ 


FIREARMS iVl 


IMG IN THIS *1* 


FUEL AND 


DUS INJURIES 


1 


AND Vfg 


OfflECTION 


«L 


REQUIRE 

MEDICAL 


II 


AMMUNITION 


WILL |V 

ATTEMPT 1 W 


ALL WELL 


SUPPt i££ 


RFUUrRE 
MAP AND 

COMPASS L*J 

RFCKJIRE 


UNAGLE TO 
PHOCEEQ 


X 


TAKE OFF 1 + 


NO 


RFOUrRf 

1 iJU-J AND 

WATER 


F 


SIGNAL LAMP 
WITH 0ATTEAY 
AND RADIO 


AIRCRAFT 1 
SERIOUSLY 

DAMAGED i— 1 


YES 


NUT 

UNULHSTOrju 


JL 


INDICATE 

DIRECTION It 

10 PROCEED T% 


Probably A 

SAFF TO /\ 

LAND HERE AmA 


REQUIRE 

mechanic 



L 

LL 

N 

Y 

W 



If i'i LidUm List INTERNATIONAL EYM8UI. 



91 



OCTOBER 1977 





Everyman's 

home computer 

is here 



by Anthony R, Curtis 

ELECTRONICS EDITOR 




Versatile inexpensive home computers are 
here today from consumer giants: Radio Shack, 
Sears and Heathkit. These electronic wonders 
will do just about anything you can think up! 



UNPUNCHED 
PAP Eft TAPE 



H9 VIDEO- DISPLAY 
TERMINAL 



KEYBOARD 

INPUT 



DATA ENTRY 
*EY$ 



H10 PAPER-TAPE 
READER AND PUNCH 

PUNCHED 

PAPER TAPE 



Complete do- anything Heethk.il microcomputer *yt- 
tom Includes H9 vldeo-diipley and keyboard termi- 
nal ao you can tetk to the computer and It can 
answer; Hfl computer itself, with intelligent Irani 
panel including keyboard to enter date and display 
for you to read data from computer; end Hlfl paper 
tape reader end puncher, also tor talking with com- 
puter. System, bom Healh Co., Benton Harbor, Mich. 
49022, ii I general-purpose computer, excellent for 
beginners, expandable for experienced hobbyists. 



VIDEO- DISPLAY 
TUBE OUTPUT 



/ 

H9 MICRO- 
COMPUTER 



H ere it bi We've talked about it 
for at least the last 10 years. 
Hooks ami articles have predicted its 
arrival. Super-sophisticated calcula- 
tors, TV frames and other formerly 
fantastic electronics pointed to il 
Now we have it: the computer for 
every home. 

Giant nationwide merchandisers 
—Radio Shack, Sears, Heathkit- — 
are past the predictions. They have 
hardware on their shelves, ready to 
tackle your family budget and fi- 
nances. health and nutrition records, 
education, music, business and 
games. 

For $600 you can get Radio 
Shack's wonderfully small, yet pow- 
erfully versatile TRS-BO. It's avail- 
able off the shelf in many of Radio 



Shack' a 6000 stores and by special 
order from the rest. By the way. 
you can nave $200 if you make use 
of an old TV set rather than buying 
the ready-made video display ter- 
minal. 

Sears has its microcomputer in 
stores in i ix major cities and avail- 
able from headquarters in Chicago 
for everybody else. It's also about 
5600. 

Heathkit, which sells mail-order 
from its electronics catalog, has the 
full line available. The basic compu- 
ter with video-display terminal, a 
similar line-up to the Radio Shuck 
and Sears systems, is about $000. 

Hardware 

Computer system htirdimrv con- 



sists of four things; input, output, 
memory and microprocessor. 

Input usually is a keyboard 
through which you type messages to 
the microprocessor* The microproces- 
sor follows your instructions, makes 
calculations, sorts information, 
checks out old data you have given 
it and turns up new. It stores your 
instructions and data in mtntory. 
And when it has completed a task 
you have assigned, it respond a to 
you through its output, 

Radio Shark's input is a typewri- 
ter-style keyboard or a standard in- 
expensive audio e&Nitette recorder. 
You can either type instructions and 
data into the microprocessor on the 
keyboard or play it in from a pre- 
record ed cassette tape. 
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Radio Shade given you a prere- 
corded tape, with the TRS-SO, which 
will instruct the microprocessor in 
how to play the games of black jade 
and backgammon. They’ll sell you 
other tapes which will program the 
machine to keep your family budget; 
balance your checkbook; organize 
kitchen menus and recipes; store 
your Christmas -card list; convert 
all sorts of dimensions, weights and 
sizes; teach your kids math; and 
handle your business payroll. 

Using prerecorded cassettes, you 
don’t have to know anything about 
the basic language understood by 
your computer. The tafie is ready- 
made to program the microprocessor. 

Using the keyboard, on the other 
band, you can program the machine 
yourself following simple words 
Radio Shack uses in the bask- com- 
puter language. 



Software 

Hardware i$ nothing without a 
program — the instructions from you 
to the microprocessor. The program 
tells the computer what to do with 
data you give it. 

Let's aay you want your computer 
to keep family financial and health 
records. Before you give it a peek 
into your checkbook or its own chair 
at the dining table, you tell it what 
you want it to do and bow it would 
do it. That’s the program. 

Later, you feed it data on your 
monthly expenses and nutrition 
habits. ff you*ve 
asked for such an an- 
swer, it will tel! you 
how maiiy movie 
tickets you can afford 
next month and how 
much popcorn yon 
should eat at the 
t heater, 



Extra memory 

The bigger the job 
you give your micro- 
processor, the more 
complex the informa- 



fiadio Shack TflS-BQ heme computer lota you keep family budget, finances and hoallh 
records (above), teach school subjects (below) or play games like backgammon. 
System (below, left) includes TV video display terminal, keyboard with computer built 
In, audio ceeselle recorder lo store information and welt-plug power transformer. 



tion it has to absorb and the mure 
memory you need to- buhl all instruc- 
tions and data. 

It might not take much in fur mo- 
tion -storage space to hold otic 
month's budget numbers. But ll will 
take more to store your expenditures 
for a year so the machine can cal- 
culate your income tax next April. 
Calories counted for ei month 
wouldn't take up as much memory 
space as when you add carbohydrates, 
protein and other diet nutrition data. 

Bytes 

A computer's words are composed 
of bits. Most home computers under- 
feed 50 i. i_ 
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Designer of more than 1000 fa tiro act 
bridges fn China, Of, T, Y, Lin now 
operates art international engineering 
Urm in California thaf s famed For 
solving knotty bridge problems. 






I I might be a gigantic piece ol mod- 
ernistic sculpture, but rt s not— it’s 
a bridge People look at it and think 
we did it tor aesthetic reasons, but we 
did not.' says world-famous budge- 
buLlder Dr, T, Y Lin of San Francisco. 
“We took a scientific approach When 
a bridge is done property. She curves 
come out rhythmic, artistic and beau- 
tiful." 

He was talking about this latest Gre- 
at ron^a unique design for the " r Ruck- 
A-Chucfcy Bridge, 1 " named foi the 
canyon ii will span oh the middle fork 
g! the American River, 15 miles east 
of Auburn, CaliL 

What makes the Ruck-A-Chucky 
Bridge something special? firsl, it is 
a curved suspension bridge-all others 
are straight Further, it’s suspended 
not from massive concrete piers, but 
from the rocky canyon walls 
Why curved? That way, the ap- 
proach roads could run along the 
canyon walls in natural cuts that climb 
gradually 10 the top on each side. A 
straight bridge would have required 
great cuts or tunnels In (he cliff walls 
at a cost of some $12 million 

Conventional methods are out 

And why suspend !he bodge from 
Ihe canyon walls? "The simplest, most 
logical design seemed to be an arch/' 
Dr Lin observes "But after the 
planned construction of Auburn Dam 
downstream, [ho canyon will bo filled 
wdh water, and part of the arch would 
bo under wafer, Th$t didn’t seem 
right." Dr, Lin and his consultants 
pondered Ihe problem for six months. 

Traditional suspension was elimi- 
nated because It wouldn't permit me 



roadway to curve. Hanging the cables 
oft piers was also out when ii devel- 
oped that even four piers costing 
several million dollars each wouldn't 
be enough to stabihae such a curved 
bridge. 

■"Finally/" recalls Dr. Lin. “I de- 
cided to hang the arc horn some 30 
points of attachment on each canyon 
wall, anchored directly in the rock. . 
We would use high-strength steel 
cables to hold either concrete or sled 
box -girder sections/ 

Cars, peopFe— and horses 

The design tails for a main span 
of 1300 feet L curved on a 1500-foot 
radius, The 50-foot-wide deck wifi 
carry two lanes of car and truck 
traffic, a sidewalk for pedestrians and 
a 10-foof-wide equestrian path for 
horseback riders along the inside 
curve of ihe span 

How do you put up such a bridge? 
In conventional suspension sysiems, 
massive main support cables are first 
strung between lowers, then the 
bridge decking ir simply hung from 
the cables, one seclion at a time. But 
in the Lin design, there ere no an- 
choring towers and no way lo string 
support cables lirsl. Since the cables 
do no! span the canyon but attach 
directly to ihe bridge decking, the 
bridge must be m place before the 
cables can be rigged. 

The answer is a special husslike 
structure, cantilevered out over the 
water, ihai supports the decking while 
Ihe cables are being attached. As 
each section is anchored, the truss 
will be moved forward to hold the 
next section in place. Dr. Lin pLins lo 









use two such truss arrangements, one 
working from each side of the canyon. 

If construction bids determine (hat 
steel is least expensive, deck strips 
10 by 15 feet will be trucked In and 
lashed together into 50 by 50-foot seg- 
ments. If concrete is used, it will be 
poured in 30by 5CMop! Forms In either 
case. Ihe same cantilevered truss sys- 
tem will be used to support the seg- 
ments during anchoring,' 

The cables holding the bridge radi- 
ate out and upward in four separate 
arrays to attachment points on the 
canyon walls, While the cables are 
actually straight, they are staggered . 
and crisscrossed in such a way that 
they appear lo twist in graceful spi- 
raling planes, creating an effect much 
like that found in intricate wire 
sculpture. 

Built to toko anything 

, On the clitf walls, the cable ends 
will be spaced about 25 feel apart and 
cemented into angled holes drilled 
deep into (he rock, About 4 Inches 
tn diameter, each cable is rated to 
withstand a pulling force of 270,000 
pounds per square inch. Actually, the 
design load of the bridge requires 
only 100,000 p-5 i . but the extra mar- 
gin is insurance against earthquakes 
and other unforeseen stresses. 

Exact construction dates are not yet 
definite as they hinge somewhat on 
decisions still lo be made about the 
Auburn Dam, If the dam is delayed or 
abandoned, as some think possible, 
it could alfect the timing of Ihe Lin 
bridge Still the bridge is a beautiful 
engineering achievement — whenever 
it comes *+* 



New outboards- 
new horsepower race 

Off and running for the iead in muscle power, the 
latest kickers for 78 claim to harness up to 235 hp. 



by Bill McKeown boating editor 



T he contest to build the biggest 
outboard is on sprain. It looks as 
if the winners are going to be boat- 
men. Soon you can hang a couple 
herd a of horsepower oil your trail- 
Horn if your boat and your budget 
can take It. The new big outboard 
motors, like ears, are now introduced 
six months ahead of time i well cover 
the small mills as they come out early 
next year). And “big 1 ' for 1978 will 
mean more muscle inside the same- 
size compact package. 

Hut wont big motors gulp more 
scarce and expensive gasoline? The 
answer is yes — and no. If you've got 
a large offshore fishing rig. pontoon 
deck boat, outboard cruiser, house- 
boat or other hefty hull that takes 
real muscle to get up on plane over 
the water rather than pushing it out 
of the way, you probably already use 
a mill of 100 hp or mure, or perhaps 
a pair of them. It's no secret that 
boats can guzzle gas at full throttle, 
and backing off to cruise setting can 
save a lot. The new models make 
sense when a 200 can throttle hack to 
give the same speed and gas con- 
sumption as a wide-open lf>0, and 
have power to spare or, better still, 
can do the work with less fuel and 
cost than a pair of smaller twins 
astern. And for buyers of less potent 
kickers, the benefits of the big ones 
spread out as top-of-the-line refine- 
ments filter down to improve the 
smaller motors that the rest of us 
will be using* 

Who's got what? 

So who’s on first for '78? Outboard 
Marine, big daddy of Evinrudes and 
Johnsons, leads the fleet right now 
with the announcement of their 235- 
hp leader, up 19,250 ft. -3b, from this 
year's 200. Mercury has a bigger 
Black Mux with 200 horses, a bonus 
20 over the 175 of p 7G-77. Chrysler 
jumps to 1-10, produced by a compact 
IDS-cu.-in, displacement. Newcomer 
Mariner will check in with a new six- 
cylinder in-line 115 model as the 
latest member of the 100- plus horse- 
power league. 



Refinements of the Kv in rude and 
Johnson 149.J-cu.-im displacement 
block are credited with their horse- 
power boost from til is year's 200. 
Modifications of the exhaust tuning 
now give each of the six cylinders an 
equal-length megaphone to fully ex- 
ploit the power potential* A new 
"Fuel-Raver’ 1 carburetor is claimed 
to be more economical at the mid- 
range settings used for cruising, 
while "pulling through" more gas for 
full-throttle operation. 

Other models in the Johnson and 
Evinrude lines for next year will in- 
clude horsepower ranges of 2, 4. 6, 
9.9, 15, 25, 35, 55, 70, 75, 85, i]5, 
140, 175, and 200, plus electric troll- 
ing models of 12 and 24 volts, Long 
and extra long .shafts for lower units, 
suitable for mounting on high tran- 
soms of sailboats, are among options 
available. 

Mercury will have five new models 
next year in its line of IG different 
horsepower ranges. Added to the big 
205 will be a Merc V-1600 of 150 hp 
which will provide choices of 150, 
175 or 205 hp in the Vli Black Max 
series. 

The other new models are a 145- 
hp Merc 1405, an in-line six-cylinder 
Merc 900 of 90 hp, and a Merc 800 at 
80 hp for the big bans boat market. 
Mercury models will start with on 
improved Gnat of 4 hp, and go up 
through 4.5, 7.5, 9.8, 25, 40, 50, 70, 
80, 90, 115, 145, 150, 155X3, 175, to 
the new 200. Mercury also has vari- 
ous shaft-length options and will pro- 
vide Thruster electric fishing motors 
with 12-volt or 2J>volt models with 
either deck or transom mounting 
brackets. 

New from Chrysler 

Chrysler'a new models arc the big 
four-cylinder 140 plus new G-hp and 
B-hp motors and 6- lip Sailor 150 rat- 
ed at 150 pounds of thrust forward, 
plus a useful 120 in reverse for stop- 
ping a rid maneuvering u sailboat or 
huge displacement hull, The reverse 
capability is claimed to equal that of 
an average 2Q»hp motor, t'hryslers will 



wt 




come in 4, fi. 8, 10, 15, 25, 35, 45, 55, 
G5, 75, 90, l OS, 115, 120, 135 and I 10 

hp. 

But there are a lot of outboard 
makers besides 1 lie big boys. All ;tre 
worth considering if you don’t need 
the extra push of a muscle machine. 
Flyweight and work- horse models 
like Aqua bug, British Seagull, i’lin- 
i"i», fiska, Honda, Montgomery 
Ward, Mighty Mite, Sears, Spirit 
and Volvo Petit a are 10 of them. 
Some icHHPr-kumvji brands you'll find 
may also be nuide by these, All arc 
established makes that should give 
you reliable service. 
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Biggest now available lor clamping on a 
transom. (he 235 Johnson motor (felt) can 
handle large offshore rigs and should 
replace many twin-engine installations. 




Ev in nude's 235 line-leader. also a 149.4- 
eu^in, V6 mill, uses refinements such 
as lured exhausts to up this year's 200, 




Mercury s new 200-hp VO Merc V-2GOO 
weighs 15 pounds less lhan this year's 
175 and has 142.2 eiHn, displacement. 




New compacts horn Chrysler are a water' 
cooled G end the 8. shown. Both cla ; m 
fuel economy wilh liberg lass-nylon props. 



The qu c.xtion ulivevn is; Which do 
u'f- njcnmniMn I - Actually, that'* csisy. 
If your ntutur choice hsc* thi j horse- 
[Hnvcr nitinjr, the re nutation fur per- 
forma nee and reliability, the jrnnrl 
looks, options, scmcinjf ease arm I 
prict* you T.vati t pick it with the help 
of the bent local dealer. Ila's I he one 
you hi In? tfoiny hack to for WHrntntv 
tiinc'iips itrs <J she rust. Ho'k the man 
you’ll want a.* it reliable friend for 
the years you uwti the motor . 

It's likely in fact that you may ^o 

hisi'k to that dealer in a 

*o if ji 215 0 sir .'tits i- h 1 1 kicker shank! 

appear, * * * 




Chrysler s biggest production engine Is 
the new 140. a four-cylinder lung-stroke 
lighlweighl with 103-cu.hn. displacement. 




Power lor sailboats is a feature ol the 
new Johnson long-$halt 4-hdrse Sei-Hono 
(above} and a new Sail Master 9.9 model. 
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Watch one TV show, put another on tape. 
Everybody gets to tee what he wants. 




Record your favorite TV shows, Oven it Make instant memories with fast replay, 
no one al home ceres to welch them* Videotape parties, other family events. 




TV recorders: Have the 
best of both shows 



Even if two of your favorite 
shows are on TV at the same 
time, you can watch both, 

by Anthony R. Curtis 

ELECTRONICS EDITOR 



Sony Batsman let* you 
play heck home movies 
ins la Filly, unlike Him 
movies which require 
chemical proceetinfl, 







C lick, Whirr, Gremlins and goblins 
cavort for your camera as you 
grind three minutes of film through. 
The cartridge exposed, you set your 
camera aside moments before a tiny 
witch takes a tumble into the apple- 
bobbing bucket. You missed the best 
shot at your Halloween party! 

T™ bad you couldn't set up a cam- 
era, let it. run through the whole Hal- 
loween party and cap the evening 
with a review of the best costumes, 
the sharpest tail pinned on your boy 'a 
donkey and that soaked witch. 

Now you can do just that. You can 
capture the fun and games of a 
party. Thanksgiving dinner, the 
opening of every box under your 
Christmas tree, even a pool full of 
bikinis next summer. A home video- 
tape recorder, with its own television 
camera, can record two-hour chunks 
of whatever you like. And it will do it 
silently with instant replay at your 
fingertips. 

Time-saving machine 

Hook up your video recorder to any 
make or model of TV set and you can 
do four things: 

■ Record anything on TV for later 
playback. 

■ Make your own TV schedule by re- 
cording, for example, an 8:00 p.m. 
program for viewing later, when you 
want to see it, 

■ Leave home without regrets by 
having your recorder stand by to pick 
up and store your favorite shows 
while you are away. 

■ Make those instant home movies 
like the Halloween party. 

Ever wish a program weren't over 
when it ends? Now you can capture 
it on a two-huur videotape cassette. 

Do your kids want to watch Nancy 
Drew when you want 00 Minutest 
Don't fight! Record your program 
and play back after Junior hits the 
sack. 

Been called out after hours just 
long enough to miss your show? Or 
do you work 4:00-12:00? No problem 
when you can record programs and 
look at them later. 

Memory machine 

You can build a library of hnme 
movies and old programs for your 
own personal satisfaction. The cas- 
settes are the size of a hardbound 
book no lots of memories can be 
stored on a shelf. Take them down 
for instant browsing whenever you 
like. It’ll be faster than setting up 
your Him projector and scree ti since 
you'll Hkely have the video recorder 
ready to go beside your TV all the 
time, 

TV recorders have clocks built in 
and separate channel tuners so you 

; r~Vr r;i - h 'o nag-'' J6-5J 




Zenith's Video Cas- 
sette Recorder coitus 
as a dock [below) or 
console (leli) with 
buHl-in TV. It can 
tape two hours o! pro- 
grams on one channel 
while you waleh dif- 
ferent shows on other 
channels. It produces 
live or recorded mov- 
ies wish an optional 
camera or mike. Deck 
works with any TV, 



Camera with electronic viewfinder end zoom lens 
Is option for JVC Yidstar (left). Adapter (center) works color 
camera. Typical video tapes (right) come in half-hour, one-hour and two- hour lengths. 




Neither Beta format nor 
Video Home System .San- 
yo V-Cord II ha* stop-ac* 

tion and sound-dubbing 
capabilities; digital clock 
to start recording within 
One second of desired 
lime; efid-oMape shutoff; 
for use with any TV, Sanyo 
will have Beta machine soon- 




Laser beam senses TV 
programs in Videodisc 

PhElips/MCA Videodlac plays 30-min- 
gte prerecorded color show irom spe- 
cial LP but doesn't record. Laser acana 
disc which lasts year* with no phy*lcsl 
contact between light beam and sur- 
face. 
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GM n with its all-new 
intermediates, most 
significant of the 78 
cars, opens this 
special 12-page section, 



Driving the 1978 
Chevrolet!, Pontiacs, 
Buicks, Oldsmobiles 
and Cadillacs 

by Michael Lamm west coast editor 



T he 15)78 blockbusters from Gen- 
eral Motors include a set of total- 
ly new A-bodied intermediates and 
specialty coupes, 

They replace last year's Che veils, 
Monte Carlo, LeMaiis, Grand Prlx, 
Cutlass, Century and Regal. These 
new tars are all on a 108, 1 -inch 
wheelbase instead of last year's 112 
to 116-inch chassis. 

Then, too, there's a new A i research 
turbocharger for Quick's even-firing 
V6; a diesel 3G0 VB for Oldsmuhile's 
big cars and the Chevy pickup; an 
upsized, redone EL ( amino and a new 
four-door Che vet te, 

GM s huge gamble 

Last year, you’ll recall, General 
Motors tightened up its full-sized 
cars — shortened the "big'' B- and C- 
bodied 1977 Chevya, Pontiacs, Oldses, 
Buicks and Cadillacs by an average 
of 8,5 Inches. 

Then GM held its corporate breath, 
because nobody had any inkling at 




Tripmaster computer Information center 
la optional on Cadillac Sevilla, Digital 
readout of Info, displayed In panel indi- 
cated by arrow, Is initiated by pressing 
keyboard twitches. You can display rpm, 
engine temp era lure, tyttom voltage, lime 
Of day, average and instantaneous fuel 
economy, remaining driving range on 
current fuel supply, miles to destination, 
total elapsed trip lime, estimated arrival 



that time whether Aniericnns would 
go for ant nil? r big cars. Thu public, 
fortunately, did, and the men on the 
14th floor of the General Motors 
Building in Detroit breathed a mu- 
tual sigh of relief. 

Now, for I97B, GM has gone the 
next round and downsized its A- 
bodied Intermediates; also the A- 
specialty coupes, 

It’a Phase Two of GW* colossal 
$1G billion downsizing program— a 
gamble that makes the £250 million 
plunked out by Ford for the Ethel 
jock like penny -ante peanuts. 

General Motors, along with all 
automakers, is under the gun from 
Washington to boost fuel economy, 
For 1978, GM needs to hit a corpo- 
rate sale*- weigh ted average of 18.0 
inpg. By 1985, this shoots up to 27,6 
mpg. 

The only way GM can hope to meet 
those figures is by downsizing — mnk- 



197B SCORECARD 


Model Wheelbase 




(In.) 


Chevrolet Chevell* 3-door 


$4,3 


5-door 


$7 3 


Chevrolet Monza /Pontiac 




Sunbird/ Quick Skyhawk/ 




Olds Starf ire 


97.0 


Chevrolet Corvette 


9fl.O 


Chevrolet Comoro/ 




Pontiac Firebird 


100.0 


Chevrolet Melibu, Monte 




Carlo/ Pontiac LvMani, 




Grand PHx/Quiek Cen- 




tury, Regel/Ofdi Outlet* 


108.1 


Chevrolet Nov*/ Pontiac 




Phoenix/ Quick Skylark/ 




Old a Omega 


111.0 


Cadillac Seville 


114.3 


Chevrolet/ Portia c / 




Buick/Olds Full size 


1 16.0 


Quick Eleclra/Olds 98 


119.0 


Cadillac Fleetwood, 




de vines 


121.5 


Oldamoblle Toro na do 


122.0 


Cadillac Eldorado 


126,0 



QUICK-SERVICE DASHES 
FOR INTERMEDIATES 

The dashboard on GW 5 now down- 
sized intermediates sole serviceability 
standards thal should delight a Satur- 
day mechanic. 

V All switch assemblies end (he in- 
strument cluster are plug-in com pen- 
enta. You unscrew a. simple trim plate 
or applique and unplug the component, 

■ All wiring harness- connectors are 
caged in (he instrument panel backing 
plate (algo called ihe carrier), so the 
unplugging is simple. 

• The speedometer outer cable ale* is 
caged (and cushioned) In the carrier, 
so you dan 1 ! have lu reach op behind 
the dashboard. 

■ Although harness connectors ore 




Clock and other dashboard assemblies 
unplug and are removed from the front. 



caged, they're easily disengaged from 
ihe back of the carrier if necessary. 
Dlsconneclimg an individual wire hem 
n multiconnector., however, might be 
another matter, lor 10 insure good con- 
nections. a double-locking arrange- 
ment is used. 

■ The glove box la a bin-type box that 
pulls oul Irom the lop and is easily dis- 
engaged completely, so It hangs down 
out el the way. This provides a huge 
opening Into the area behind the dash- 
board on the passenger's side. With 
the glove box hanging, you have good 
access lo heater controls (including 
some on the ductwork) and the radio. 



100 



POPULAR MECHANICS 




Fallbacks dominate Buick and Olds 
versions ol downsized. A-bodied 19*78 
intermediates. Century four-door 
(right) and Col lass (below) boast greater 
leg. knee, head and trunk room despite 
smaller exterior dimensions than in 
1977. All of these '76s weigh Irom 
£00 to 300 pounds less this year. Base 
V6 engines come in 196. 200 and 231- 
Cii.-lfl. sizes, with 260, 301 r 305 and 
350 VSs optional. Cutlets offers five- 
speed overdrive; Quick's Regal Sport 
Coupe has a turbocharger, 








I Zj 













All new GM intermediates share One 
wagon (Pontiac leMans Safari is shown 
above). Full-width tailgate admits 
4 -loot- wide plywood. Back glass lifts 
and the gate drops down. Rear-door 
windows In all sedans and wagons 
are fixed, hut Utile flipper panes 
in ihe C-pJ liars open outward, 
Chevy Malibu (right) replaces last 
year's CheveMe and shares notchback 
sedan bodies with Pontiac LeMans. 
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ing its best-selling curs lighter* their 
engines smaller, raising rear-axle 
rat iqs, and lowering wind rolling and 
sales resistance. 

That's what GM planners have 
been doing with a vengeance these 
past four years. They'd committed 
themselves to building smaller cars 
even before the 1973 oil crunch. It 
took them three years to bring out 
their rescaled B- and C-bodied full- 
sized cars for 1377* 

And way back when CM still 
didn't know whether the auto-buying 
public would accept their shrunken 
1977 ld big” models, they also com- 
mitted themselves to downsizing 
their A-bodied intermediates and 
specialty coupes. That’s what we're 
seeing this year. 

And then for Jierf ym > — for 1£>79 
— it'll be GM's X-bodied compacts 
that come down in size. They'll be 
front drive models and will span a 
wheel-base of approximately 103.5 
inches. 

Meanwhile, 197S marks another 
confusing season for names ami 
sizes. There’s no more Chevelle; it's 
been renamed Malibu. All Vegas are 
now Monzas, and Astrea are Sun- 
birds, And the Venturas have be- 
come Phoenixes. 

And then there's the confusiun 
over what's bigger than what. In 
1077, you’ll recall, GM's intermedi- 
ates had about the same dimensions 
as their big cars. Well, for 1978, what 
we've come to regard as GM's com- 
pacts { Nova, Phoenix, Omega and 
Skylark) actually have l&nger 
wheelbases than what we now con- 
sider GM's intermediates; 111 vs, 
108.1 inches. 

Driving GM’s new A-bodies 

Question is: What's it like to drive 
GM's new A-bodied intermediates, 
as wel] Eis the much smaller specialty 
coupes and the turbocharged Buick 
V6? 

Answer: Great! Genera! Motors 
ha? done it again — put together sm- 
other set of good-feeling, good- 
handling, sophisticated, spunky, 
fairly roomy, well appointed, mar- 
velously smooth and quiet cars. 

First, though, one had point, 




Chevy Monza sports models have soli 
front facia and rectangular headlights. 



V6 ENGINES: CHEVY VS. BUICK 

Chevy's new 200-cube V6 engine, de- 
signed by chopping the front cylinders 
off the venerable smalt-block ve, looks 
as if it takes a back seat to the Buick V6 
in smoothness, “Absolutely nol,“ says a 
Chevy engineer. ' There's more than one 
way to get almost anywhere, and our V& 
Is every bit as smooth," 

The question arose when Buick, which 
also designed it V6 (years age} by chop- 
ping a VS, finally switched from an odd- 
firing design, in which cylinders fired at 
d liferent degree intervals {90-160-99- 
150-90-150) to eve n -I i ring (120* apart) 




as shown. The change was made on 
some engines fate in the 1977 modal 
year, bui really comes on stream in 78, 
For Buick, the odd-firlng was pure 
economies. The original V6 crank shall 
was an adaptation of a V8 design, in 
which each crank journal held two con- 
necting rods, mandating odd-fifing when 
applied to a V6. 



I couldn't believe my ears when 
they told me the rear windows in all 
A-bodied sedans and wagons are sta- 
tionary, They’re fixed! They don't 
roll down. 

M It's to save weight and to give 
more elbow room, 1 ' explained GM’s 
body engineers. To me this has 
cheapened these otherwise fine cars 
and makes expensive aireondit tuning 
almost mandatory. 

True, sedans and wagons have lit- 
tle rear flipper windows behind the 
back doors. These llipper panes open 
outward about an inch. Again, there's 
a power option for these, and again, 
power becomes nearly a necessity. 
The flippers do make for good flow- 
t hrou gh v ent i la t i on . 

But anyone with kids and dogs 
knows the value of roll-down rear 
glass. So I say fie on GM for taking 
away first our front Vehti panes and 
now for stealing otir roll-down rear 
windows. 

What impresses me most about 



Buick finally got around lo designing 
a new crank with a separate journal for 
each rod, and with other modifications 
got a big improvement in crankshaft 
smoothness. 

At Chevrolet, a special crank was de- 
signed for the W, with a journal for each 
cylinder. However, the engine is odd-fir- 
jng {1 32-108-132-1 08-1 32-1 08). 

It was no mistake, Chevy engineers 
say. The odd -firing is not severe, for the 
cylinders are only 12* each [24 total) 
from even-firing, and this small differ- 
ence only affects horizontal engine 




EVEN FIRING DESIGN 



movements, which are not difficult to 
dampen wilh other mndifi cations, At the 
same time, the engine with its slightly- 
odd-firing action has a low vertical 
vibration, which can be very difficult 
to tune out 

The result is a smoothness equal 
lo an even -firing V6, even If it's hard to 
believe. 



these A- and A-apecialty cars is their 
ride and handling. They're extreme- 
ly smooth and pleasant at any speed* 
yet their suspensions don’t allow any 
lean or wallow in hard cornering. 
Handling is very predictable, I found 
good power with all engines except 
the smallest V6a to keep control when 
hanging out the tails of these car?. 
Not that that + s a common situation, 
but GM had set up handling courses 
for previewers like me, one object 
being to wring out the vehicles and 
see what they could do under stress. 
They do extraordinarily well. Even 
the wagons handle and corner beau- 
tifully. 

Bodies and engines 

The normal A-bodied intermediate 
coupes and sedans come in four ba- 
sic body configurations: two- and 
four-door notch backs and fallbacks, 
No single line carries all body styles 
— the Century and Cutlass come only 

(PtessQ hifft Jp gape 1 7ft) 
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Specialty coupes ere on same 1 0S. 1 -Inch wheel base a a the interned fait sedan* and 
wagon*. Chevrolet Monte Carlo is shown (lop left); Olds Cutlass Supreme (lop right); 
Pontiac Grand Prix (above) and BuicJc RegaJ Sport Coupe (right). The turbocharged 
V6. exclusively Regal, combines performance wllh economy. The S.fMiter turbo V& Is 
a production version of turbocharged V6 lhal was lirst used in 1976 Indy pace car. 




Chevette live- door hatchback join* the 
Chevette three-door for 1973, The five- 
door is built on a wheelbase Z inches 
longer than the three- door and rear-seat 
I eg room is 5 inches greater. Cargo 
volume is up 1.5 cll 11. New 1.6-1 Iter 
Four replaces last year's 1,4 giving an 
additional 5 hp. Standard Is a four- 
speed manual gearbox and a three-speed 
automatic transmission is optional. 
AM radio is also standard equipment. 
Rear scat lei da. flal as in Ihe three- 
door and car is extensively ru si proofed. 
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H alfway around the quiet, wooded 
Chrysler Proving: Grounds in 
Chelsea, Mick, driving the new Dip- 
lomat station wagon, I had already 
counted a half dozen small, pastel- 
colored tars on adjacent test roads. 
At first I'd see one here, then one 
there and soon, Kipping around as 
thick as rabbits, were . ♦ . well, Bab- 
bits. The VW kind. Some were 
marked "Economy Tost" anti others, 
“Emissions Test/’ I was witnessing 
the testing of the drive trains of 
the long-awaited, front- wheel-drive 
Chrysler homebuilta — the Dodge 

Omni and Plymouth Horizon [ 

Babbit mechanicals will be in- 



197$ SCOREBOARD 
Model Wheelbase 


Dodge Colt/ Plymouth Arrow 


On.) 

92,1 


(Station wagon) 


99,0 


Dodge Challenger/ 
Plymouth Sapporo 


99,0 


Dodge Asps nf Plymouth Volarc 108.7 


(lour- door, station wagon) 


112.7 


Dodge Diplomat/ 
Chrysler LeBaron 


112.7 


Dodge Magnum XE, Charger 
SE, Monaco/Chrytler 
Cordoba/ Ply mouth Fury 


114.9 


(lour- door, station wagon) 


117.5 


Chrysler Newport. New Yorker 


123.9 



stalled in the noses of these new 
cars, but, alas, I caught no glimpse 
of the body that will be used. The 
L-bodied cars are still not ready, and 
probably won't be until January 
197& (when well have a full report). 

1 began to ignore the Rabbits and 
went back to enjoying the Diplomat. 
However, one more interruption was 
in store. An olive drub Army tank 
crashed out of the brush and dis- 
appeared in u cloud of dust down one 
of the unpaved roads. Another drive- 
train testE This time it was a pro- 
totype of the XM-1 Chrysler is de- 
veloping for the US. Army, having 
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beaten out the other competitors (see 
Nov. 76, page 73). It went by like 
a shot and all was quiet again, in- 
sulated as I was in an extraordinarily 
comfortable, luxurious wagon. 

Diplomat and Le Baron wagons 

The station wagon is identical in 
wheelbase to the sedans introduced 
earlier this year (see Firsthand Re- 
port, May '77, page 44). and han- 
dling is fully equal to that of coupes 
and four doors as reported in that 
test. Moreover, there is no sacrifice 




Dodge Magnum XE is a racy finer median? 
wlih 31 8 Electronic Lean Burn V#. 

of luxury, comfort or style to pay for 
the tremendous utility of this wagon, 
Options* including leather scats and 
varieties of fully carpeted and color 
coordinated interiors, let you custom 
tailor the Diplomat wagon to the lux- 
ury Level that meets your taste and 
pocketbook. 

The same goes for the Chrysler 
Le Huron Town and Country wagon, 
but it's even more distinctive with 
its full "woody" treatment including 
the two-tone wood grain with verti- 
cals giving the wagon a nice* so- 
round* so-firm, eo-fully-packed ap- 
pearance lacking in the slab-sided 
Diplomat, 

LeHaron and Diplomat, introduced 
with the $18 V8 us ihe only engine, 
now offer the 300 VS and 220 Six as 
well The 225 lets you have your lux- 
ury and economy too, but only if 
you're a feather-foot and don't tow. 
The 318 is the better choice. 

The Diplomat/ LeHaron models for 
'78, elegant sedans, sporty coupes and 



extremely handsome wagons, as full 
size as anyone could want, offer the 
most luxury for the least outlay of 
those hard-earned dollars, as your 
own com pan son -shopping trip will 
confirm. The Town and Country 
badge, now on the Le Baron wagon, 
you'll remember, was formerly used 
for the full-size ('oversized would be 
a better description) Chrysler wag- 
on. It's discontinued for 78 as are 
Plymouth Grand Fury, Chrysler 
Newport sedan and Dodge Royal 
Monaco, 

Challenger and Sapporo 

In the subcompact-size class, com* 
fort and luxury, with a touch of style, 
is also the theme. Chrysler'a new 
captive imports, Challenger and Sap- 
poro* are a pleasure to look at, and 
you become more impressed when 
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Jet-valve system Is used on 1600 and 
2600-ec Fours (see MCA- Jet System). 



you open the door and slide in. Every 
car owner should expect, indeed de* 
mand, that the catbird’s seat lie 
adjustable enough (including seat- 
back angle) to give a good driving 
position with full access to controls, 
and still be comfortable. These seats 
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Dodge Challenger, a new, 
aporty coupe lhai Jolna the 
Coll lineup, Jt conventional 
In layout as shown In Ihe 
phantom view below, The 
Plymouth version fleft 
below} Is the Sapporo, 
named after the city In 
Japan where the 76 Olympic 
game* were held. 8oth care 
are made in Japan for 
Chrysler by Mitsubishi, 

New 2-f 2 coupe’s standard 
power plan l is a 1600-cc 
Four with live-speed' 
transmission. Displacement 
is -a liter more with the 
optional 2600- cc Four. Doth 
engines feature Silent Shaft 
design and clever lean-burn, 
jehvalue system as detailed 
on the opposite page. 




Chrysler Le Baron Town end Country 
Station wagon (right} and Dodge Diploma I 
wagon (above) join the two and four -door 
Diplomat# and Le Baron s- introduced 
earlier this year* The srnoolh- riding, 
mid-size wagons, on a wheelbase of 
112,7 inches and 202*6 Inches overall, 
are comfortable, roomy and luxuriously 
trimmed. Woody treatment on the Le Baron 
is reminiscent of the Town and Country* 
of tho 40s and 'SO* ... but no 
varnishing it necessary! Standard engine 
Is 225 Six; 3t9 and 360 VBs optional. 
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m meriean Motors Corp. enters 
11*78 by upgrading: and renam- 
ing Hornet, It’s now called the Con- 
cord rind it's quieter, more luxurious 
and considerably refined. 

Also of note: Von can now get a 
V8 in the Pacer for the first time, 
AMC has likewise redone the AMX, 
glamorized the Gremlin, extended the 
Barcelona package to the Matador 
sedan, and made some subtle changes 
in the leeiJ lines. 

Driving the Concord & AMX 

AMC invited the automotive press 
to preview its 1978 cars at Michigan 
International Speedway, which was 
probably a bad choice of locations be- 
cause the track surface had just been 
all chewed up and wust undergoing 
repaving, it had some bad waves and 
dips in it that didn't show AMC'h 
cars in their best light. 

I drove the new Concords with two 
different engines—' the two-barrel, 
25S-cu*-in, Six and the 304 V8- The 
Six is much smoother and quite a bit 
quieter, but the V8 predictably gets 
the car up to cruising speed sooner. 
On smooth surfaces, the Concord’s 
ride is extremely pleasant and silent. 
You'd never guess you were in a 108- 
inch- wheelbase compact. But the 
speedway's wavy sections showed up 
some weak shocking that left the 
Concord porpoising and going to the 




Racy AMX has four-speed manual trans- 
mission standard, new Instrument panel; 
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cars from 

American Motors 



by Michael Lamm west coast editor 



extremes of its suspension — some- 
thing that wouldn’t have happened 
on GM + b proving grounds, 

I understand the Concord uses the 
same rear springs as the Pacer. A 
sway bar is standard, but the Con- 
cord could benefit, I feel, from the 
AMX's suspension calibration. 

The new AMX haa noticeably 
tighter shocks and gives a firm but 
comfortable rule. Its standard 1>R7K 
x 14 steel-belted radials help it cor- 
ner with the best. There's very little 
body lean, but then the Concord'a no 
slouch cither when it comes to fast 
cornering. 

Standard in the AMX is a manual 
four-speed gearbox that's fun to u.h* 
sind has long, long gear*. With the 
optional 2.53 : 1 rear axle, the engine 
will turn less than 2000 rpm in high, 
[ was driving the AMX with the two- 







1978 


SCORECARD 


Model 


Wheelbase (in-) 


Orem Him 


30.0 


Pacer 


1 00.0 


Concord 


103.0 


AMX 


103.0 


Matador 




coupe 


114.0 


sedan and wagon 116,0 



barrel 2fid — a good all-around combi- 
nation for perform nncc and fuel 
economy. 

Appointments inside the Concord 
make it more elegant than the 1977 
Hornet, The difference is truly im- 
pressive, Two- and four-door Concord 
sedans have plush velveteen uphol- 
stery, while the Concord hatchback 
and wagon get so ft- fee l vinyl seats. 
Reel! tiers are again optional* The in- 
strument pEinel is new for both the 
Concord and AMX: It's attractive, 
complete, and easvtto read. 

The V8-powered Pacer weighs 200 
to 250 pounds more than the Con* 
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AMO SERVICE TIPS 

M The “cat" realty Is king In Deiroit in 
1973, as AMC installs the catalytic con- 
verter across the board. Some AMC 
sixes were the East of the noncat en- 
gines in 1977, although they si ill re- 
quired unleaded luel to pass 50,000- 
mile omission certification tests. 

■ A blown dashboard circuit fuse on 
some 75 AMC cars could aflect gas 
mileage. Hare's why: Some AMC VBs 
will have an electric choka fed through 
a swlich (see pholo) wired into the oil- 
pressure sending un|| r Instead of the 




Switch lor the electric choke if on 
the oil pressure sending unit. 



traditional lap olf Ihe voltage regulator. 
This is because a soMd-state regula- 
lor with no lap is in some models. II 
the I use controlling Ihe oil- pressure 
sending unit circuit blows, the choka 
won't get electricity to warm up quickly. 
Thus, it will come off very slowly find 
short-trip gas mileage will be reduced. 




Matador Barcelona coupe sports padded 
landau lop and h custom interior. 
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1978 Concord derive* from AMC's 
Hornel series. apani tamo 108- inch 
wheelbase, uui very similar unitiied 
body. New grille, pillar treatmonl, 
rectangular headlamp!, egg-crate 
grille and tricolor la I Mights 
distinguish the anterior. Inside, 
there's a revamped instrument panel, 
more insulation end more luxurious 
appointments, it'a a relined car 
to drive and comet wilh a choice of 
two Sixes and the 304-c.i.d, Vft. 



Pacer for 1978 shares AMC$ 30* V® 
lor the Ural lime, also gala a taller 
grille for better cooling. Wide 
Interior gives cornier I able sealing 
for tour, and when the rear seat is 
folded I here's a targe cargo dock. 

The wagon shares the changes. 
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Ford Fairmont and 
Mercury Zephyr are 
the pride of the Ford 
Motor Co. on its 75th 
anniversary year. All- 
new lineup of models 
includes I wo- and lour* 
door sedans and 
station wagons, and 
later this year, a 
sport coupe — the 
Fairmont Future and 
Zephyr 2-7. All 
are on a 105.5-inch 
wheelbase and 193.B 
inches long (197.7 
lor Futura and Z-7). 
Engines ore 2.3-liter 
(140-co.-]n.) Four, 3,3- 
I Her (200-cu.-in + ) Si* 
end 5-liter (302-eu.- 
In .) V8. Weight is 
under 3 POD pounds. 



Ford Fairmonl two-door model is shown above and right; Mercury Zephyr tour doors 
and Villager sULlon wagon below. Fairmont and Zephyr till gap left by discontinued 
Maverick and Comet, bul it's hardly lair to call them "replacements,” Fairmont 
and Zephyr are compact outside, mid-size Inside, and this sensible or ' European 
(brags Ford) design blurs the meaning ol the old class ilico lions: lull size, 
intermediate, compacl, subcompacl. Stripped models with a Four are vaslly {Jlflerenl 
from loaded VS cars in comlorl, performance and dollars. With station-wagon, Ford 
now compotes wllh hoi Aspen7Volare wagons. Tailgate litis high to save your scalp. 




Mercury Cougar XH-7 Iwo-door hardtop in 
full bailie dross contrasts sharply wllh 
more pacllic Fairmont and Zephyrs, The 
heavy cruiser's V0 firepower is 302 CU In. 
standard, 351 and 400 optional. 
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FIRSTHAND REPORT 



Driving the 1978 Fords, 
Lincolns and Mercurys 



by Bill Hartford AUTO EDITOFI 

H ow you greet the new Fairmont 
atid Zephyr depends, on where 
you've been. If you've been al the 
wheel of a Maverick or Comet for, lo, 
these many years, they'll knock your 
hat off they've got so much more 
headroom and visibility; if you've 
been easing* an LTD II or big Cougar 
around town, you'll delight in t heir 
maneuverability; if you've grown 
accustomed to the charms of a Euro- 
pean. sedan T with its space and fuel 
efficiency, you']) be amazed at how 
nicely Ford has copied it; if you've 
been ruling the road in your scarlet 
Lincoln Continental, you, frankly, 



1978 SCOREBOARD 
Model Wheelbase 


Ford Fiona 


(Id-) 

90.0 


Ford Plnlo/ Mercury Bobcat 


94. S 


Ford Mustang 11 


96,2 


Uncoin-Mercury Capri 


100.9 


Ford Fairmont/ Mercury Zephyr 


105.5 


Ford Granada/Mercury 

Mon arch/ Lincoln Versailles 


109.9 


Ford Th underbird /Ford 
LTD ll/Marcury Cougar 


114.0 


Four-door 


116,0 


Lincoln Mark V 


120.4 


Ford LTD/Mareury 
Marqnl* 121,0/124,0 


Lincoln Continental 


127,2 



won't give a darn about these effi- 
cient new compacts. 

Well continue to call Fairmont 
and Zephyr “compact" cars only be- 
cause their outside dimensions put 
them into that size classification. For 
cars of their wheelbase < 105,5 inch- 
es), they are better described as 
marvels of space efficiency, and the 
lightest and liveliest cars f Fiesta 
excepted) ever to come from Ford, 
They can be had with Lincoln-like 
luxury (with V8 and loaded L with 
bette r-t ha n- Maverick miserliness fa 
Four and stripped) or with quali- 
ties somewhere in between with Six 
and selected add-ons like the Euro- 
pean Sports Option (ESOh F 0 M 0 O 0 
itself emphasizes the European ap- 
proach to design that is embodied in 



these cars, and indeed It’s hard to 
describe them without resorting to 
comparisons with European sedans, 
notably Volvo, which these cars re- 
semble to an extraordinary degree. 
For one-half to two-thirds the price 
of such imports, though, Fairmont/ 
Zephyr offer many of the same 
features. 

Here are some of the things you 
can look for on the F/Z models. 

■ Lightweight, strong, unitized 
body. Compare, for example, the 
space-saving door design to that of 
the 77 Maverick; it's 1% inches 
thinner, Ifr pounds lighter and just 
as strong. 

■ Rack-an Opinion steering, with 
variable-ratio system optional. Note 
the light, cast-aluminum gear hous- 
ing, 

■ Strut-type front suspension with 
stabilizer bar (see Under the Hoad 
of the Fainnwitf Zephyr, page UOi 
and four-bar-link, coil-spring rear 
suspension, 

■ Front discs and coolant recovery 
system. 

■ Precedence of interior space re- 
quirements over brash body styling. 
Compare, for example, the fantastic 
trunk capacity ( 16.3 cu. ft.) and the 
inside dimensions to that of other 
compacts. 

■ Good instrumentation and con- 
trols (many stalk-mounted on steer- 
ing column i and excellent visibility. 

■ Careful attention to aerodynamics 



SERVICE MADE SIMPLE 

The healer in Fa inn an l /Zephyr models 
represents 3 big improvement in ser- 
viceability over such models as the 
Pinto. Heaier-core nipples project 
through the firewall so you can roplace 
a heater hose working easily in the 
engine compartment instead ol strug- 
gling under the dashboard. 

The heater core on non-AG models 
looks as if it were Inspired by a TV set 
design (“works in a drawer"). Once the 
hoses are disconnected, you Just re- 
move some retaining screws and pull 
out the core as it you were pulling out 
a drawer. 



for every possible mile-per-gallon. 
■ Full range of handling, comfort 
and convenience options, und acces- 
sories with tasteful designs. 

With the Fairmont/ Zephyr cars 
Ford has further closed the tremen- 
dous gap that has existed between 
American and European cars. With 
mature automotive design as shown 
in these new compacts, we're getting 
the best of both worlds. 

The emphasis is on Fairmont/ 
Zephyr this model year with the 
other cars in the lineup getting 
various mechanical and cosmetic re- 
finements find new options. 

Ford Fiesta 

This whi zhang of a ear was dis- 
cussed in depth just before its Au- 
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UNDER THE HOOD OF THE FAIRMONT/ZEPHYR 




Front suspension is modified MacPherson with strut and taring alde-by-side. 



guat Introduction here (aee July 77, 
page 54 k 

Fard Pinto/ Mercury Bobcat 

The winners in the ion# buttle 
{begun in 1 970 ) againut now de- 
funct Vega, Millions on the road 
and going strong. Split, fold-down 
rear seat and feedback Garb (set* 
Ford's Neiv Feedback Carburetor, 
page llli are new r for 78. 

Ford Mustang II 

Choice of hardtop, Chut, 2 j-2 and 
Mach I. Like F/Z, offers engines 
from the 2.3-liter Four to the 5-liter 
Vg. King Cobra and Fashion Acces- 
sory groups help dreas up thin Mus- 
tang, but It just tines nt have the 
charisma of its predecessor*. 

Lincoln- Mercury Caprr 

This German Ford, sold here by 
L*M dealers, is unchanged since its 
introduction in 1077 form this past 
spring. It's smashing in its Le Cat 
Black ’'S 1 ' trim, but has got tough 
competition from over the other 
ocean: Zs, Lift hacks, et a]. 

Ford Grenada /Mercury Monarch 

The make-believe Mercedes still 
looks smart and fresh and gets only 
a little touch-up for its fourth year. 
Two- door* get a gimmicky “Tw in- 
flow/’ a split opera window, i Profile 
of Futura and Z-7 is pretty close 
to this t windowed two door. I New 
engine choices are 250 Six and 302 
VS. Scratch 200 Six and 351 VS. 

Ford Thunderbird 

Lots of icing for the Bird on 
Ford's 75th birthday. Diamond Jubi- 
lee frosting heads the list of the 
cosmetic gonk. Underneath it all, 
though, the mechanicals purr. With 
hig 302, 351 nr 400 VSs, air, Mound, 
power everything and crushed velour 
body cloth, it's bionic and embryonic 
bliss. Ditto for Cougar XR-7, 

Ford LTD 11/Mercury Cougar 

Practically unchanged, these in- 
termediates will seem like pterodac- 
tyls next to GM'a scaled-down in ter- 
med i ates for 7B. 

Ford LTD/ Mercury Marquis 

Aerodynamic refinements dike 
front bumper spoiler and rear floor 
pan deflector i help a bit on these 
fuB-sizecI old favorites, but they're 
doomed to extinction in the battle 
for more mpg. 

Lincoln Continental Mark V 

Old-time luxury complete with 
spare-tire trunk lid, coach lamps, 
beveled -glass opera windows which 
get the crowning touch of 78 : a sim- 
ulated diamond chip laminated into 



The front suspension on Ford’s new Fair- 
mont and Zephyr is a modified MacPher- 
son struh Struts are supposed to in- 
crease space in I he engine com pari meet 
by combining coil spring and shook ab- 
sorber into one unit and eliminating (he 
upper control arm. Ford, however, has 
separated spring and shock, putting 
them side by side. 

The coil spring is mounted inboard of 
the shock (between control arm and 
cross member) which changes the lever- 
age and permits a very short spring to 
do the job The short spring design in- 
trudes on the engine compartment, but 
it does so at the very bottom, an area 
where space isn't overly valuable. The 
intrusion of the shock section into the 
upper part of the com pari meet, however, 
ia reduced. Where it really counts, the 
Compartment Is several inches wider. 

Moving the spring from the shock 
strut also reduces friction on the upper 
strut mount, This means Ford doesn't 
need a ball-bearing upper mount to ease 
manual steering, but can use a rubber 
mount, which absorbs road vibrations 
batter. 

For Saturday mechanics, however, the 
extra room is the big news. Obviously 
it helps a tot on VS models, but it also 
makes a difference on I he In-line six- 
cylinder. which is expected to be the 
top-selling engine, The left side of (he 
compartment is where all the frequent 
service items are located, and they’re 
wide open. On the right side are the low- 
service-prioriiy Items, so there's a bit of 
clutter there, but thanks to the extra few 
inches of space provided, serviceability 
is tolerable. 

The alternator and aircondationing 
compressor are among the Hems on the 
busy right side, which leave the power 
steering pump ail alone and mounted 
low on the lelt side. Resuit; the power 
steering pump belt is supereasy to ad- 
just, and the pump is out ol the way of 
a clear view lo the timing marks, As 
the marks on more and more cars get 
buried by accessories, the Fairmont/ 
Zephyr Six is a nice change. 



■ Accelerator pump. II you buy an F-Z 

Six with manual transmission, the one* 
barrel Carter carburetor has a built-in 
feature for better acceleration In nil 
kinds ol weather, It's a temperature- 
sensitive accelerator pump that in- 
creases the amount ol fuel pumped in 
cold weather, reduces it In hot, and it 
works this way; 

Inside Ihe car ft is a temperature- 
sensitive bimetallic disc vatve that cov- 
ers a fuel vent passage in Ihe accelera- 
tor pump discharge circuit. In cold 
weather, Ihe bimetallic disc closes off 
the vent, and when you mash the gas 
pedal you get maximum fust discharge 
into the air horn. In hot weather, the 
bimetallic strip flexes the other way and 
opens the vent, When you hit the pedal, 
part of the luel escapes through the 
vent passage and flows back into the 
fuel bowl. 

If the bimetallic disc misbehaves, you 
can fell when you accelerate. If it sticks 
in the hot position (reduced luel dis- 
charge), you'll gel engine stumble on ac- 
celeration with a cold engine, particular- 
ly In very cold weather. If it locks in the 
cold position (maximum fuel pumped), 
you'll encounter ‘'pump slugging,'' a 
stumble Irom richness, in hoi weather, 
Slugging is like Ihe hesitation you some- 
limes encounter with an automatic trans- 
mission. in which the engine suddenly 
seems to catch up and from then on 
runs smoothly. 




Heater core pull* cut as if it were a 
drawer; it makes service simple. 



110 



POPULAR MECHANICS 



MARK V'S BUILT-IN FLIGHT ENGINEER 



Would you spend about II 00 for a com-’ 
pu tor- controlled dashboard digital read- 
out that tells you how many miles the 
car will go until you run out of gas? II 
you'r-s buying a Continental Mark V. you 
might. 

Ford has gone to great lengths to de- 
sign a new in-lank sending unit that la 
extremity precise, and capable of mea- 
suring changes in fuel level under al- 
most ail types ol road conditions. 

It sends this Information to a micro- 
processor, a quarter-inch square 3600- 
transistor computer in the dash. The 
microprocessor, which also picks up 
road-speed and miles-traveled data 
from a sensor spliced info the speeds 
cable, computes fuel consumption and 
compares It with Joel remaining in the 
tank. Press a dashboard button and a 
digital display lights up, tells you how 
many miles to empty. 

The computer makes its changes 
slowly, over several minules. to minimize 
fluctuations from driving conditions, 
such as climbing a hilt. However, you 




can still gel some pretly wide variations 
from changes in driving conditions, so 
the numbers really don't mean much. 

in any case, Li's a dashboard toy and 
Continental Mark V buyers are the best 
potential customers for Si 00 toys. The 
dash hoard computers gel a low-volume 
field test and engineers gel someone to 
pay for ongoing development costs, 
Most Lincoln buyers, including those 
who can onty swing for a plain Con- 
tinental, will get a dash light (led by a 
sensor in the container) that lei is when 
fluid level in the windshield washer 
reservoir is low. Versailles customers 
will nol get this worry-eliminator. 



FORD'S NEW FEEDBACK CARBURETOR 



The '70 Ford Pinto and Mercury Bobcat 
with the 2. 3-liter Four sold in California, 
will have a new emission-control system, 
ft leaiures a twln-calalyst and a carbu- 
retor with a variable fuet-mixture sys- 
tem, plus an electronic control unit and 
a host ol sensors and vacuum valves. 

The catalyst design is the key la the 
systom. One catalyst section, a control 
lor hydrocarbons and carbon monoxide, 
is the lype of converter used on most 
US. makes since 197S. 

The olher converter cuts nitrogen ox- 
ides (NGx). Unfortunately, Ihe NQx cata- 
lyst works well only when the air-fuel 
ratio going Into the cylinders Is very 
close to 14 J to 1. and such numbers as 
15.0 to 1 are not considered even close. 
This means there must be some way to 
keep adjusting tha car buret or to keep 
the fuel mixiure jusl right. 

The control system begins with an 
oxygen sensor threaded inlo the ex- 
haust manifold. It's just a monitor. Any 
change in air-fuel ratio changes the 
amount of Oxygen In the exhaust gases, 
and the oxygen sensor responds to this 
with a variable electrical: signal, which 
il transmits to an underhood electronic 
control unit. 

The electronic cpnlrpl unit supplies- 
current to a solenoid-actuated vacuum 
valve. This device receives engine vacu- 
um, and ihe current from the control unit 
will operate ihe solenoid long enough to 
pass an amount of vacuum in proportion 
to the change in fuel mixture required. 

The vacuum passes into a diaphragm 
chamber in Ihe carburetor, where it 
moves a diaphragm attached to a nee- 
dle and seal valve. If the mixture is too 
lean, Ihe correctional vacuum pulls the 
diaphragm and draws Ihe needle off its 
seal, letting more fuel flow (rlchening 
the mixture).. 

When the mixture is rich enough, the 



computer chops current lo the solenoid, 
slopping the vacuum flow and the di- 
aphragm spring? back, pushing the nee- 
dle back into ihe seat. Because the 
carburelor can vary its mlxiure based 
on information fed back by the oxygen 
sensor, it is called a feedback carbu- 
retor. 

An air-switching arrangement also is 
part of ihe system. When Ihe engine 
starts, the air pump supplies air to Ihe 
exhaust manifold, where il flows into 
both catalyst sections, warming them 
quickly. The NGx section, however, 
can’t use Ihe ex Ira air for long, because 
it would lean out the exhau&i, thus de- 
feating the feedback carburetor system. 

An air control valve, therefore, is 
added to |he air-pump syslem. When the 
engine is nearly warmed up. this valve 
(triggered by a temperaiure sensor) 
stops the airflow hnlo the exhaust mani- 
fold and switches il lo a point midway 
between catalyst sections, so it can flow 
only into the hydrocarbons-carbon mon- 
oxide converter, where it is helpful. The 
air pump has a dump valve, with tem- 
perature and vacuum controls, to vant 
this second airflow to atmosphere as 
needed. This dump valve is nothing new: 
ills a standard part of Ihe system. 

The only scheduled maintenance on 
the feedback carburelor syslem is re- 
placement of the oxygen sensor at 
50,000 miles, ft can be replaced like a 
sparkplug. 

If Ihis sounds familiar, ft is (see 
Driving fhp Lambda Bond Volvo, page 
57. July.) The Lambda Sond system is 
loss complex because it uses Bosch 
Sue i injection which lends ilself more 
readily to mixture changes. 

Ford's design is the firs! application 
o( feedback to a conventional carbu- 
retor and will be Inlroduead later this 
year as a running '70 change. 



the glass. Only in America, Mlles-to- 
empty readout U neat (see A fark V'n 
Built-in Flight Enaimer t left). 

Lincoln Continental 

The Big One. It can't get bigger, 
but it can get better: Maintenance- 
free battery, more efficient automa- 
tic transmission torque converter 
electronic voltage regulator and 
.some add-ons like windshield washer 
fluid-level indicator and illuminated 
outside thermometer are new for 
78, 



Lincoln Versailles 

Nice, sensible luxury car— on the 
scene since April {see page ll£, 
April 77 1* Among other refinements, 
it gets a new rose tint for -Moon roof, 
astronomy fans. Under the hood Is 
the first application of Ford ‘a new 
Electronic Engine Control (EEC), 
which hears a closer look., 

Getting technical 

"My black box knows bow to do 
more than youra fi is the computer 
game in Detroit now, and the newest 
entry is EEC. Like the pioneer, 
Chrysler's Lean Burn, and GM’s 
MISAR* the Ford black box controls 
spark advance electronically, hut for 
an edge Ford added circuitry to also 
regulate the exhaust-gas recircula- 
tion valve and the air-pump system. 

Ford's system, which makes its 
debut on the 7H Lincoln Versailles 
with the 302 Y8, is the first one that 
completely eliminates adjustment of 
ignition timing. If timing isn’t 
right, iL component is defective and 
must he replaced* 

Spark advance 

Here's how the a park-advance por- 
tion of the system works. A compu- 
ter with a plug-in module (calibrated 
for the particular car) makes the 
decisions, based on information from 
these sensors : 

* Inlet air-temperature sensor in 
the air-cleaner housing. 

• Coolant temperature sensor in the 
eng hie block. 

■ Throttle angle position sensor on 
the throttle-linkage shaft. It’s a ro- 
tary variable resistor that changes 
its current-flow signal to the com- 
puter according to throttle opening. 

■ Bare metric- press tire sensor, It T s 
a barometric bellows that controls a 
variable resistor* to provide auto- 
matic compensation for changes in 
altitude. 

■ Intake-man l fold absolute pressure 
sensor. It measures in take -manifold 
pressure* which is somewhat less 
than atmospheric, because of the ef- 
fect of engine vacuum, so it gives 
an indication of engine load. Ford 
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New color and comfort come to the latest 
work-and-play muscle machines. 



by Bill McKeown 

OUTDOORS EDITOR 



iiU eep mt truckin' fl say the bumper stickers, and in a 
f \ Pfijwtnr At vrhuwiex preview of in to motive manu- 
facturers a ltd useru vve find more and nuire people agree. 
The popularity of those I iprht panel trucks called "van it’’ 
has been uu secret. Hut now sales of the high-spirited 
workhorse— the pickup- — are booming, too. Detroit's 
question : Can they he built fast enough to satisfy 
everyone today who wants the rig with the open cargo 
space behind? It id estimated that already more than 
half of nil pickups purchased are being used fnr fun 
us well as vvnrk — they're the newest pleasure car. 

Fur years, a pickup owner has been able to enclose 
the cargo bed behind the driver's cab with a canvas 
tarpaulin or tonneau cover, or hardtop ii with a cap- 

Roll bar and sen-appc-al paint job are among tip- 
ofls Identifying new Dodge Macho Power Wagon. 
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Take a versatile basic rig like Ford's F-100 Flaifside pickup, 
let Turtle Top ol Goshen, Ind., customize it with high-riser 
exhaust and truck cap, and attractive result lor 78 is above. 




Two-door club cabs, like the Dodge D-150 with diesel option, 
seals behind I hie driver, and lour-door 0-300 crew cabs will 
be available lor more passengers or larger families, next year. 




A straightforward workhorse with a capability tor customizing, 
the Jeep J-2Q, tike the Wagoncer, has a standard 360-c.i.d. V8 
engine and choice of AMC's 401 VS for its four-wheel drive. 



cover box of metal or plastic that frequently sport* 
wide windows and a door in back, You can get fancier 
with a fold-out tent, a telescoping crank up-and-down 
enclosure, or it big srfi de-in camper body that currier a 
double-bed bunk out over the driver's cab. 

Latent pickups, like those shown here, however, are 
taking oo the accessories of the off- road and beacii- 
liuggy dans. You'll see high-riser chromed exhaust 
stacks that jut up tractor-trailer style behind the cab. 
There arc roll bars mounted in the cargo bed, and 
fifth-wheel trailer hitches. < The pickup trucks, in fact, 
may be the new trailer-tow answer if standard ear* 
keep getting smaller, lighter and weaker. I Flashy pick- 
up paint fobs can now rival vans, though they have 
Ivsv apace for murals. Flush-lined, a ircondi tinned and 




Jaized-up Jeep version ol the 4-10 four-wheel drive, high- 
styled Honcho pickup features name on aide, body stripes, 
cargo-bed roll bar, 2§8-c.i d. standard engine or 360 VS option. 




Ford's 1978 Flairside Model 150 pickup offers optional four- 
wheel or standard drive, also comes as Style Hide flush-lender, 
is easy lo sport up with a roll bar mounting quartz lights. 




The 1978 Silverado C-10 Fieetside pickup from Chevrolet also 
can be bought next year wilh 4wd or new diesel power for two- 
wheel drive. Appearance is similar to some GMC pickup models. 



stereod truck cabs, often of the four-door, club-cab 
variety for more passenger apace, are more in evidence. 
You can spend £10,000 or mure fur it fancy rig. 

Even the little Japanese import pickup*, like Hat- 
nuft r M, rate rap covers, camper bodies. The four-wheel- 
drive rig* can enclose the front seats only to leave a 
mi tit pickup box in back. 1 titer nation a )'s hew Sun- 
tanuer (*ee facing page and front cover;, baaed on 
the Seoul Terra pickup is a three-way convertible— 
vinyl top. fiberglass hardtop or wide oi«n with or with- 
out a matching tonneau cover over the pickup bed — 
take your pick. The rough and ready denim-type work 
look in sport clothe* seems to be catching on In c±trs+ 
In pants or pickups, we’ll be getting more versatility 
and durability. * * + 





Howto 

maintain 




by Eugene A, Sloane 



M oped* are fun to whiz around 
on, until they start coughing 
sputtering and giving other signs of 
coming down with the two-stroke 
croup. If you want to keep your 
moped zooming through the bright 
sunny day®, dark of night and gloom 
of winter, here's what you’ll need 
to know to do routine maintenance. 

Instructions that show you how 
to tear down the motor and do major 
repairs would fill a book, so I'll cover 
what you should do every few thou- 
sand miles. 



Ignition main to nance 

While you will probably need to 
replace the points arid condenser 




Gapping sparkplug la basic moped main- 
tenance job; gap's usually .020 Inch. 



every SbOfl miles or sooner, you may 
find your moped refusing to start 
for ft number of reasons not related 
to the points. So. eliminate the more 
common causes first, 

Fur example, on many mnpecls a 
bur tied -out taillight or defective 
switch that shorts when brakes a tv 
applied* will kill lgnitbn. So check 
lights; then the stoplight switch. 

The "kill” switches on most moped* 
are flimsy. Check to make sure they 

work. Use a leaf tight or ohm meter 

to test continuity of switch circuit. 

1M POPULAR MECHANICS 



If you still have no spark at the 
sparkplug wire {test by kicking over 
the engine with plug wire about a 4 
inch above the motor block and ob- 
serve spark, if anyf, you can hare 
a defective coil or zener diode, in 
which case you have a shop job fur 
the dealer to handle. 

Make sure the sparkplug itself is 




Ignition point gapping can he tricky; ac- 
es** la through hot* in flywheel. Feeler 
gauge (below) It used to ad lull polo It la 
spec: Loosen ccrtw on movable cor lac I. 




clean, if you have used too much 
oil, the plug will foul quickly, 
Symptoms are stalling motor at stop- 
lights, hard starting. Clean plugs 
every "*00 miles, replace every 3li00 
miles. Some plugs look clean, even 
spark when laid on top of an engine 
block, but won't fire under compres- 
sion. You need only oug plug, so 
change it if in doubt, 

Whether installing cleaned or new 
plugs, make sure they are gapped 
to specs, usually ,02:0 inch, 

Checking points 

To check points, you will need to 
remove the flywheel cover, under- 
neath which you can see the points 
through slots in the flywheel. The 
flywheel cover is usually plastic ur 
light metal and is easily removed. 

If points are pitted, badly burned 
or corroded, they should be replaced. 
If they are not pitted or burned, 
you can clean them with very fine 
emery cloth, followed by a piece of 
paper. Point gap can then be read- 
justed to the normal ,t>14 to ,018 in. 
by using a feeler gauge through the 
flywheel hole and adjusting gap by 
loosening the point-fastening screw 
and moving points the correct way. 

Timing the ignition 

Whether you clean and regap 
points, or install new points and 
condenser, you will have to retime 
the engine. The theory i* that a 
sparkplug should ignite gas air mix- 
ture while the piston is coming up 
to top dead center, to cushion the 




Flywheel It removed lo change points. 
Special tool* *r* holder and gear pull or 



piston mass travel before it hits top 
dead center. Most moped specs call 
for the sparkplug to (ire at 2'A 
before top dead center (23 BTHCl. 
You won't be ab'e to measure when 
the piston Is at 23 RTDC directly, 
so various makes of moped* provide 
alternate methods of telling when the 
points open at this position. 

The Motobecane mnpeds, for ex- 
ample, use a plug with a traveling 




ml with white and blue marks on 
it. The plug screws into the spark- 
plug hole, When the piston rises 
ant! pushes the rod up to the blue 
mark* the piston is at the correct 
RTDC value. At this point the points 
should juat begin to open, as evi- 
denced by a test lamp lighting or 
an ohm meter needle deflecting when 
connected between the p rimary 
( blue or red ) lead from the magneto 
coil and ground. 

To correct the timing, the mag- 
neto stator base plate is held by 
two fixing screws. To correct re- 
tarded timing, loosen these screws, 




Engine* like the One shown here have a 
compression release in head ( In sart}. Whan 
replacing head; tighten head boll* in 
diagonal order shown £1, 2, 3, 4). 

turn the plate counterclockwise and 
vice versa. 

Other makes require you to screw 
a dial indicator into the sparkplug 
hole. (This indicator is an expensive 
instrument, and isn’t worth buying 
unless you have two or three mopeds 
of the same make engine in the 
family.) To use the dial indicator, 
rotate the motor until the dial needle 
just begins to change direction. 
Points should open when the dial 
indicator reads between ,032 and 
.048 in, (0,8 and 1.2 mm]. If not. 
correct the timing by moving atatur 
plate as noted above. 

Other makes have marks on the 
flywheel and engine casing indicat- 
ing the correct piston RTDC loca- 
tion and point opening. As you iti- 
tate the engine clockwise, the points 
should begin to open (as shown by 
a test lamp or ohmmeterj when the 
arrows or marks line up. 

Another way to check this timing 
is to use a timing strobe light to 



see that these marks line up while 
the engine is running. Rewembw, 
anytime you change point gap you 
hare fit check eng me thmng* 

Changing points 

If points are pitted or burned, 
you will have to change them. Al- 
ways change the condenser while 
you are at it, To change points you 




Rubber teal* are used between seciions 
of some mufflers; replace alter decoking. 



will need two special tools to remove 
the flywheel cover: a flywheel holder 
and a gear puller that fits your make 
moped. Hold the flywheel in place 
with the holder, remove the flywheel 
nut, screw in the gear puller, turn 
the gear puller shaft until the fly- 



wheel is loose, Remove flywheel, 
being careful not to lose the small 
Woodruff key. 

With the flywheel ofF > the point* 
are right there in front of you, held 
in place by two screws. Remove the 
point wire, the two screws, replace 
points and the wire. 

To regap points., remove the spark- 
plug, turn the engine until points 
are open fully, check that gap is 
between .014 and .018 in. with feeler 
gauge. Replace flywheel and check 
timing as above. 

Decoking the head and muffler 

Because all moped* are two- 
stroke, oil must be mixed with gas 
(fuel) to lubricate the piston and, 
in some cases, the crankshaft assem- 
bly, Since oil carbonizes, it will 
eventually coat the cylinder head 
and muffler insides with carbon or 
“coke' 1 as it's sometimes called. 
These parts, then, must be decoked 
or decarbonized occasionally. 

Symptoms of an engine which has 
excessive deposits and requires de- 
coking are hot running and loss of 
power. This occurs so gradually you 
may not realize how much power 
you have lost. If the moped accelcr- 
f Pjeasg rum m 18 $) 



TYPICAL MOPED MAINTENANCE SCHEDULE* 



FREQUENCY 



(After. . .miles) 


IE very... miles) 
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600 
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4 

«■ 


s 

*» 
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OPERATIONS TO PERFORM 


• 






• 










Check life wear and condition 




m 










a 


a 


Adjust throffl-e cable 






a 




a 




a 


a 


Check gearbox oil level 




m 






• 




a 


a 


Clean and lubricate chain 




* 








• 


a 


a 


Clean air filter 




• 










a 




Change gearbox oil 




• 


• 




m 




a 


• 


Check sparkplug 












* 




a 


Decarbpniie engine 












a 


a 


• 


Clean exhaust baffle 




* 








■ a 






Re tight ten screws and nuis 




• 










a 




Clean gasoline petcock and lines 




• 








a 




a 


Clean carburetor 




a 








a 




a 


Adjust idle speed 




• 










a 




Check ignition timing 




• 










* 




Adjust clutch 




• 






• 


a 


a 


a 


Check brakes/ linings 




• 










a 




Chc-ck/lubrieaie hub bearings 




• I 












a 


Ad just /lubricate sleeting bearing 




* 






• 




a 


a 


Lubricate control cables 



note- Above time schedule applies t: moped use on dry paved surfaces, 

II rncpe-d is used in wgi , muddy or sandy areas, maintenance ehpu’d l-<j more : request 
Aiways check controls and lights before any inp. 

*May vary slighlly from make lo make. Please chock owner's manual or shop manual 
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M oat service manna 3 a start out: 
"To remove the head tor mani^ 
fold or valve cover or whatever > re- 
move the nuts securing it. . . ." The 
problem Ea these manuals never my 
one word about what you are sup- 
posed to do if the nuts or screws are 
rusted, galled or seized! 

When you encounter these "tough 
nuts," first apply peuetratipK oil 
Liberally to the nuts and any project- 
ing threads Lacking penetrating oil p 
any thin oil will do. Even hydraulic 
transmission fluid will help. Allow 
the oil as much time as possible to 
work its way down through the rust 
and along the threads before you 
reach for the wrenches. Many fore- 
sighted professional mechanics try 
to arrange their work so that the oil 
can soak overnight. 

The next thing, of course, is to 
apply sufficient torque to the nuts 
to unwind them, using the right tool. 
The common open-end wrench is 
the poorest wrench to use on hard-to- 
turn nuts inasmuch as it is designed 
solely to be convenient and fast in 
light-duty use. It contacts a nut or 
hex-head screw on only two comers 
and under severe stress the jaws 
have a tendency to give juat enough 
to allow them to ride over the cor- 
ners, rounding them off in the pro- 
teas. 

Put a hex on them 

For this reason the most popular 
tool in the mechanic's box is the 
combination wrench, the kind with 
an open end and a box end at oppo- 
site ends of the same tool. The box 
part may be either hexagon or h *6- 
point/* or double-hexagon or 11 12- 
point/' The sole advantage of the 12- 
point is that a new "'bite" only 
requires 30° of handle movement, 
whereas the 6-point takes 60°, To put 
it another way, the 12-point can be 
manipulated in somewhat closer 
quarters. 

But for applying maximum torque 
to stubborn fastenings the hex 
wrench wins hands down. On badly 
rounded, soft or extremely rusted 
fastenings, it contacts a larger area 
and has much less tendency to ride 
over and round the corners than a 
12-point 

Getting more leverage 

Most, combination wrenches are too 
short to get enough leverage to 
Loosen really tough nuts. But this is 
easy to overcome by "cheating*’ : 
hooking the box end of another com- 
bination of about the same size in the 
open end of the wrench that is actu- 
ally doing the work. Modern combi- 
nations are so well made that it is 
extremely rare to break one used 
this way. 
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How to crack 
'impossible* nuts 



Combination wrenches may be loo short to loosen light nuts. One way to "cheat" 
it by hooking the box end of a cheater wrench over open end of the work wrench. 



Nuts! That's the mildest of exclamations 
when frozen fasteners prevent you from 
doing a job on your oar. Here are some tips 
for loosening those nuts and bolts. 

by Doug Richmond 



Open-end wrench must lit perfectly- or tl Correct-litting open-end wrench grips only 

will slip and round the nut as shown here, two sides so it may not loosen tight nut. 
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A "cheater pipe" is Ihe heat way (o g»1 additions l : leverage, it's important for 
the pipe to elide all the way aver Ihe handle to the ratchet as shown here. 




Striking sharp blows with a heavy hammer la another way to cheat. The combination 
wrench here li being used on the generator nut of a VW Beetle la adjust the drive bell. 




Single blow Of sharp cord chisel often will expend a nut enough to be turned when 
torque alone Is not enough. Hold the chisel againsi flat ol the nut parallel to boll ails. 



Another method of cheating on ;i 
combination wrench is to strike the 
open end with a fairly heavy ham- 
mer. Use a heavy hammer because a 
light one simply wastes its energy 
by bouncing back due to the spring 
in the wrench. 

Socket and ratchet 

If there's room, use a socket wrench, 
not a combination, because it is usu- 
ally stronger and designed to exert 
more torque than an equivalent com* 
bi nation wrench. As with combi na- 
tion wrenebw, sockets come in 6 and 
12-point con tigu rations.. For heavy- 
duty work the Ei- point is by far the 
best, 

Sockets are most conveniently 
turned with :t ratchet, especially in 
restricted places. Moat manufactur- 
ers supply ratchets with several han- 
dle lengths, Most of the time a 
nhort-to- medium handle is perfectly 
adequate. Hut for the occasional 
nasties the modern professional me- 
chanic carries a "cheater pipe" that 
at the very least doubles the length 
of the ratchet handle. 

Using a cheater pipe 

A good cheater pipe has a snug fit 
over the handle and is Song enough so 
that it can slide down to the head of 
the ratchet, leaving adequate length 
for the task at hand. If the cheater 
bears only on the grip of the ratchet 
there is much greater risk of damag- 
ing the tool. The very best cheaters 
aren't really pipes at all — they're 
made of seamless steel tubing used 
for high-pressure hydraulic systems. 

If it is possible to reach the other 
end of the fastening you are work- 
ing on, it often helps to rap it smart- 
ly while applying torque. This is the 
standard technique for removing 
rusted -on bumper mounting bolts. 
But do not hammer on a stressed 
socket or the box end rtf a combina- 
tion wrench itself, This is a good 
way to break the tool and doesn't aid 
the task at hand in the least. 

Occasionally the bolt or stud will 
twist before the nut moves. If the 
bolt Is easy to replace, as in an ex- 
haust-pipe damp, then it may be 
easier to go ahead and twist it off 
than to take the trouble to salvage 
the parts. 

Hammer and chisel 

You will find that some nuts sim- 
ply won't budge, ties matter how hard 
you try to turn them. This is where 
hammer and chisel come into play, 
in the old days mechanics were often 
called ''nut- busters" and the term was 
in no way used in a negative sense. 

A nut may be "busli^d" from the 
end or side. Many times only a ahul- 

(PS’.-ijii/ fyiyi !o pfljju )5,yj 
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3 versatile 




are built of red- 
wood, can be converted easily lo barbecue 
bulfel simply by adding a plywood lop. 



O ne of the first tool* that every 
home; hiLJuLyniEsn need* is rms he 
can but hi himaelf — n sturdy p.i\v of 
aawhurse*. There is art almost endless 
variety of type* of aft w horses you can 
build — many craftsmen design 

ifor.se* that carry and store tools as 
well as serve ua a workbench, for es- 
ampls, ilii l we’ve narrmum our selec- 
tion to 1 hrec designs that are ea.sy 
Lu build, riiee to look at and rugged 
'The car|>fJTiterks saw horsy far left was 
designed by Stephen ivtorson ; tins 
other two ii.on-o|jts Were created ill 
tiie tb\J Workshop by Home and Shop 
Kditnr Hurry Wicks, 



General building hints 

All three sawhorses are built using 
standard construction techniques and 



Despite I rag He looks, this design produces an ex- 
Ira rigid sawhorse mat’s great lor heavy sawing. 
Strength is assured by out-ol-sight shell brackets. 



Inspiration lor these sawhorses 
came from Shaker-style clothes 
lack. Great lor light-duty tasks. 



sawhorses 
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stock materials available at the lum- 
beryard. All can be built using 1 hand 
tools only, but a table saw makes it 
a Lot easier to rip boards to desired 
widths, create rabbets and make an- 
gle cuts. Shaped brackets on the co- 
lonial-style horses are made by cut- 
ting with band or sabre saw and then 
shaping with a beading cutter in Lhe 
router. If you do not own a router, 
simply cut brackets in triangular 
shape and round-over the exposed 
edges using either block or Surform 
plane. 

The all-purpose horses can also 
double as legs for an outdoor buffet 
table. The top shown on the facing 
page is simply a 3 6x60- in r piece of 
: * 4 -in r exterior-grade plywood that is 



reinforced with fur ring-strip fram- 
ing below. 

No matter which design you decide 
to build, test-assemb'e the horse 
without glue after all parts have been 
cut. When .satisfied with fit, disas- 
semble the horses and sand all parts 
smooth before final assembly. 

All-purpose sawhorse 

For looks, the horses shown were 
constructed of redwood. Start by 
cutting four legs for each horse. 
Make the two angle cuts at top end 
of each leg, then set the saw blade 
at 23 ' and make the leg bottom cuts. 
To assure that ail legs will be exactly 
the same length, clamp a stop to your 
miter gauge when making leg cuts. 



To assure accuracy, hold the work- 
piece securely as it is fed into the 
spinning blade and use a alow feed 
rate. Next, lay out and cut notches 
for the leg spreaders. 

Use clamps when assembling legs to 
the top rail; legs must be held in a 
fixed position while holes are bored 
for lagserews. After legs are attached, 
install the 1x4 rails to keep legs 
immobile. Then add the spreaders at 
both ends using resorcinol glue and 
4d galvanized nails. 

Finally, attach the Ixfi top piece 
which makes it easier to handle work 
on the horse. The hold -down clamps 
are optional but welcome when you 
need a third hand. The redwood 
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Howto 
cut, stack 
and use 
firewood 

This winter burn more wood. 
It's economical heat when 
fuel bills run high. 




A chain saw makes log-cutting go faster and easier 



A glowing fire in a fireplace is a 
welcome sight especially If fueled 
with relatively low-coat wood you've 
cut yourself. Wood Im a heat source 
that helpa reduce your fuel bill. 
The beat lire wood La hardwood such 
as hickory, locust, maple, oak cm 
beech. It burns slower and with few- 
er sparks than softwood from such 
needle-bearing trees as pine, hr or 
spruce. Softwood also leaves flam- 
mable substances (pitch i on chimney 

walls. Hut fast-burning swift w I 

sticks are great fur kindling. 




Fuel your chain saw at a distance from 
Ihe work area to tpJlls won't be a danger. 




Start cut with saw bumper against log, bar 
lilted upward. Open Ihrottle totally . . . 




, . , then touch chain to log. Keep bumper It you must cut within Hie tawbuck, (ay a 

In contact with (he log at saw penetratei. 2x4 under the log Id support it safely. 





The antlklckback device on tbit bar tip 
prevents accidents it object is touched. 




You should have a sturdy sawbuck to cut 
logs salely and efficiently. 




LOG CRADLE {2 REDD.) 

A pair of log cradles it helpful for cul- 
ling logs that are loo heavy to lift. 




When using cradles, release the throttle 
as toon a* ihe chain cuts through a log. 



m ftn 
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First tailing cut determines the direction 




Cut a notch 1/3 trunk diametar. Make 
lower cut first. Back cut te 2 in, higher. 




Cut the back cut 3 In. short ol the nolch; 
(Hen push or drive wedge in the hackcui. 




Split logs to size before you stack them 



Split small Fogs with an ax. Keep your legs out ol the lire ol swing. 




Use a splitting wed go and heavy sledge 

to halve large logs. Do wear eye goggles. 




One-hand sledge (maul) Is easier to use 

when splitting the log in quarters. 



Where to get firewood 

If you're resourceful, there are sev- 
eral way a to gather a season's supply 
of free firewood. Thinning out an 
over wooded site on your property 
will give you firewood, as well as 
reduce competition for soil nutrients 
among the remaining trees. Also, 
when ynu prune add the cut branches 
to your woodpile. 

An occasional trip to the town 
dump will pay off with discarded tree 
trunks, and limbs. Other potential 
sources are curbs and sidewalks af- 
ter a storm, Scout your area after 
heavy storms and you'll be well paid 
for your time and effort. 

On the far extreme from free wood 
is cut wood you can purchase from 
several sources. Often you can find 
good firewood bargains at tree ser- 
vice companies. They usually make 
available their accumulations of tree 
trunks and limbs at reasonable 
prices. 

The most direct approach to pur- 
chasing firewood is to go directly to 
a firewood dealer. lie sells logs by 
the cord — a pile measuring 4x4x3 
ft. The cost of a cord of wood varies 
with the locale and species, but for 
hardwood in an average suburban 
area today it’s $G0 to if 80, Hound 
expensive ? During the height of the 
fuel shortage several years ago the 
average was ,f P">, 

The least expensive way to pur- 
chase firewood is to cut it yourself. 
National, state, county and city 
forests often section off portions of 
forest or mark trees that can be cut. 
You can usually cut them for free or 
& minimal charge. Besides cutting 
equipment, you'll need a truck to 
carry the wood. 

Cutting firewood 

The tools that you'll need to cut and 
split firewood most efficiently include 
a chain saw, ax, smalt and large 
sledgehammers arid splitting wedge. 
Goggles and glove? are safety musts. 
You'll also want a sturdy sawbuck 
and perhaps a pair of ground level 
cradles for heavy logs. 

Cut the logs to a length that will 
fit your fireplace easily. Small logs 
of a few inches diameter don't 
have to be split to be stored for dry- 
ing. Logs of about 4 In, diameter 
should be split in half with one good 
ax blow. Split, then quarter, larger- 
diameter logs using small and hirve 
sledgehammers as well as the split- 
ting wedge, 

fPfe^c lorn to page 1??} 
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Proper stacking shortens the arr»cfrying process 



Although bad fire pi nee design ran 
cause poorly burning fires. just as 
frequently a cause of an unevenly 
burning fire is green wood that has 
neither been dried nor properly sea- 
soned. 

Wet wood doesn't burn us well as 
il ry wood; the entrapped water cools 
the fire and prevents complete com- 
bustion. Wet wood is difficult to ig- 
nite, It will go out more quickly and 
it’s more likely to smoke than dry 
wood* Splitting large logs after 
they’ve been cut helps assure proper 
seasoning by exposing as much log 
surface as possible to the air to 
accelerate drying time. 

Even then the air-drying process 
takes at least six months if Et*s done 
properly. This entails stacking the 
wood as shown so the air can circa- 




To stack logs, firsl ray (town two 2 k4s. 
Pile fog pairs alternating al right angle. 



late readily throughout the pile. 

First lay two lengths of 2x4 on 
the ground for a base. Then place 
two logs spaced about IS in. apart 
across them. Next place two logs 
equally spaced and at a right angle 
to the first two. Continue building 
upward, alternating the position of 
log pairs until the pile becomes 
shaky. Then begin building a similar 
idle next to the first one. If the log,- 
arc about 24 in, long, you ran easily 
stack from to SO split logs per li- 
ft. base* After the logs have dried, 
they can be restocked close together 
t" conserve storage space. 

The drying process will take long- 
er if the logs aren't protected from 
rain and snow. You can make a 
shelter for the piles by ripping 2 k 1 
1 1 own the center and lushing them 




An easily- made tent keeps rain off ihu 
wood, yet allows good air circulation. 



together tepee- style with the bottom 
ends set 10 in. in the earth. Then 
tack a plastic sheet over the top as 
shown in the photo. 

To check the wood for dryness 
strike two logs together, A dull thud 
indicates moisture, A sharp ringing 
sound tells you that the wood is dry 
and ready to be burned. 




Stoke two pieces logelhur. A thud says 
wood * moisl; clear sound mod ns it's dry. 



A well-built fire made with dry materials should give you a blaze in minutes 



Lighting a lire is easy work if it's 
built properly. Before you begin, be 
sure that the damper is open. It’s 
good to have an inch or two of ashes 
on the fire box floor to keep the heat 
in the coals. 

Start by placing several sheets of 
crumpled newspaper on the bottom 
between the andirons or under the 
center of the fire grate — whichever 
you have. Crisscross some fast-burn- 
ing kindling, such ns pine or other 
softwood, over the pafier. 




Ugh i paper under open damper io create 
updraft: Ifien light kindling under grate. 




Well-seasoned wood should look like this IQ minutes after Mgtiiing 
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POPULAR MECHANICS 






Move lever to spirt the tog, remove the split helves and toss them on Ihe pile. 





A two-wheel trailer makes a good bed The lever operates the ram which forces 
tor Ihe spUtier and lets you tew II as well. a tog against the splitting wedge. 



PM’s 

log-splitter 
takes the ache 
out of 

splitting wood 



Splitting firewood by hand is tough 
work — just the thought of it deters 
many from tackling the chore, Here's 
a build-it-yourself, hydraulically-op- 
erated splitter that changes that pic- 
ture. A powerful ram pushes the tog 
against a fixed wedge and pop! The 
tog is split- — and it's all done by 
merely moving a lever. 

The machine's hydraulic cylinder 
exerts about 10,000 lbs, of pressure, 
That's enough to split 2-ft. ash or 
maple logs. 

The backbone of the splitter Is e 
6-ft. I-beam where the ram rides, Au- 
tomatic transmission fluid under 
pressure drives the cylinder by way 
of a pump and control valve. A 3-hp 
or greater gas engine provides the 
power. 

Parts for the tog splitter are readily 
available. You can make the parts 
not easily found by welding and bolt- 
ing together steel plate. 

To get a complete set of plans and 
detailed instructions for building the 
log splitter, send a cheGk or money 
order for $8,95 to Log Splitter, Popu- 
lar Mechanics Plans Library, Box 
1014, Radio city Station, New Yo'k. 
N.Y. 10019. Allow two to tour weeks 
delivery for third-class mailing. For 
first-class mailing, include 75 cents 
extra. 



If you have a fire grate, place three 
logs with their split aide down on 
the grate, the largest one at the rear, 
the smallest in front and the remain- 
ing one cm top of the others to form 
a triangle. Give them plenty of room. 

In the case of andirons, after 
you've placed the paper and kindling 
between them, lay two logs on the 
andirons. One log should be close to 
the firebaek and the other should be 
near the front of the andirons. Place 
more kindling on top of the two logs 
and a third log over the kindling* 

To get a good thermal updraft, 
crumple some newspaper, light it and 
hold it up near the throat of the 



fireplace. Then light the paper under 
the kindling. If your logs are sea- 
turned, you should be rewarded with a 
roaring fire in a short time. 

If the logs are burning and you 
want to extinguish them, stand the 
lugs on end against the fire back. The 
fire should die soon afterward. 

Fireplace safety measures 

A glowing fire is such a comfort 
that it is easy to forget fires can also 
be dangerous, A few precaution? can 
lessen their potential for harm* 

Be careful about what you burn in 
your fireplace. Resinous woods can 
line the Hue with a coating of tar and 



increase the danger of a chimney fire* 

Don't throw household trash In the 
fireplace. Even though it f & a fast way 
to get rid of gift wrappings at 
Christmas time — don't do it. Many 
plastics give olt toxic fumes when 
they burn. 

Every fireplace should have a fire 
screen. It keeps the sparks from 
shooting out into the room and pre- 
vents people from inadvertently 
backing into the tire. 

When fire is going, don't use fans 
in the house. They can set up a draft 
pattern that pulls the fire outside the 
fire chamber into the room, bring- 
ing smoke and gases with it, * * + 
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Firewood projects 
you can build... 



toter...weatherpn»of bin...log box 



by Harry Wicks 

HOME AND SHOP EDITOR 
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For convenience, park log bln by back door. Colonial fireside bon blends with all lypa* of 
It keeps dry an evening's supply of wood, decor. Of pine, it's stained and varnished. 



T he high price of natural pas. oil 
anil electricity makes it just 
about a certainty that Americans will 
burn more firewood this winter than 
ever before. To help you store and 
move the firewood that you've cut 
and split. Popular Mechanics offers 
designs for three projects you can 
build yourself. 

The first is a lop toter that lets you 
haul a healthy supply (if fireplace- 
sized lops from woodpile to back door. 
The second project is a lop bin that 
permits you to store an evening's 
supply of firewood to assure its being 
dry and ready for use, Wood from 



the top bin is hauled inside and de- 
posited in a practical, yet handsome, 
colonial fireside box that holds a 
good supply of Wood. 

The outdoor log-bin design is by 
courtesy of the Georgia -Pact fie Co. 
while the toter and fireside box cre- 
ations are n joint effort by Rosario 
Capotosto and the author. Each proj- 
ect was constructed in the PM work- 
shop to assure accurate pi huh for our 
readers to follow. 

General directions 

Sound building principles were 
used to achieve strung construction. 
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Though all projects could he made 
with hand tools alone, certain power 
tools do make the task much easier. 
We avoided intricate and exotic 
methods of joinery. Our aim was to 
present projects that both skilled and 
beginning woodworkers could dupli- 
cate with relative ease. 

Make certain you use glue on all 
joints. On the outdoor projects use 
weatherproof resorcinol glue; on the 
fireside box yellow carpenter's (ali- 
phatic renin i glue works fine. 

Use hardware as specified for the 
various units on the drawings, For 
log toter and bin, make certain you 
use only aluminum nr hot-dipped gal- 
vanized mills for assembly so that 
wood surfaces will not be marred 
by ugly rust stains, 

Building the projects 

■ Toler. For looks, the toter shown 
was built of redwood. Use of this 
wood simplifies finishing because two 
coats of outside varnish are ade- 
quate. You can, if desired, use less 
expensive pine, fir or spruce; then 
seal and prime the piece and finish 
with a coat of exterior paint 
The toter is simpler to build than 
a quick look might Imply, Start by 
cutting all parts to size ami shape, 
marking each pail lightly for quick 
assembly later. Tack the pieces to- 
gether to be sure you are satisfied 
with fit, then assemble the cart per- 
manently using waterproof glue and 
galvanized nails as shown. 

Notice that nails are well set in 
predrilled holes, While the piece is 
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SAVING 

PRODUCTS 






fn&lant hot-water dispenser 

Add this Kenmore hot water dis- 
penser to your sink, or in a handy 
place on the countertop near the 
sink, and you can have hot water 
instantaneously. The dispenser is 
said to use one-third less energy 
than heating water on the range 
by heating onfy the water used. Et 
dispenses up to 60 cups per hour. 
For $74.95 from Sears. 



Do-it-yourself sealing strip 

This sealer for Inside and outside 
doors seals off heat loss, noise 
and weather. Measure the length 
needed, cut with scissors and 
press the adhesive backing to the 
jamb. The Polyflex seal comes in 
tan, black and white. Sealing strip 
for one 36-Ervwlde door is $4.99. 
Schlegel, Weather Seal Group, 
Box 197. Rochester, N Y, 14601. 




Bronze reflective glass reduces coating costs 

The new window glass Solarcooi, by PPG Industries, reflects solar 
radiation to reduce the cost of cooling your home, It's a bronze re- 
flective glass that hag a mirror-like coating. You can use it on windows 
and patio doors. The cost is about 40 percent more than conventional 
double-strain clear window glass; at hardware stores. 
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Louvered aluminum screen 



A louvered aluminum window 
screen called ShadeScreen, de- 
veloped by Kaiser Aluminum, is 
said to reduce solar heat gain to 
save cooling costs. The panels fit 
into standard screen frames. 
Available at window and screen 
shops. About 52 per square foot 
framed. Kaiser Aluminum, 300 
Lakeside Dr,, Oakland, Calif, 94643. 




Interior panels insulate 

Foil-back Sheet rock panels by 
U.S. Gypsum cut costs in several 
ways. The aluminum foil often 
eliminates the heed for a separate 
vapor barrier, The panels also add 
extra insulation value, They come 
in 3 to 14-it, lengths and % to ta- 
in, thicknesses. Cost averages 
about $100 per 1000 sq. ft, At build- 
ing supply dealers. 
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Aluminum siding with built-in insulation 

Latest aluminum siding from Reynolds comes with a polystyrene back- 
ing to help insulate homes. Weep holes prevent moisture buildup. The 
siding comes in smooth, rough wood or shadow grain patterns in acrylic 
or vinyl finish. The cost is said to be only 10 percent more than that of 
siding without backing. From Reynolds Metals Co,,. Richmond, Va, 23261 . 




Pro else- con trot thermostat 



Accustat is a solid-state thermo- 
stat with mercury sensor that re- 
sponds immediately to tempera- 
ture change. Cost is from $20 
PSG Industries. 1125 Tunnel Rd,, 
Perkasfe. Pa. 18944. 




Automatic thermostat control 

This thermostat can be sot to low- 
er the room temperature automat- 
ically during the night when you're 
sleeping and raise the tempera- 
ture before you awake. It's the 
Comfort-Set thermostat made by 
the White-Rodgers Div. of the 
Emerson Electric Co., available at 
local heating and cooling contrac- 
tors. Cost is about $85, 




Swim pool heating control 

An automatic, remote-control sys- 
tem called Compool coordinates 
energy from solar panel and back- 
up gas heater to maintain swim- 
ming pool functions. Control cen- 
ter is $329; valve operator, $124: 
complete system, $022. One-year 
warranty is included. Bajka En- 
gineering, 333 Fairchild Drive, 
Mountain View, Calif. 94043. 




Reflector bulb in miniature 



This 25 -watt, 120 -volt light bulb is 
the Mini-Reflector made by West- 
inghguse. Because of its efficient 
reflector design, it can direct light 
by itself without other fixtures or 
lenses. All it needs is a, socket. 
Use it to light art objects in track 
lights and for close work. Cost; 
approximately $3.25 at hardware 
stores. 




Now gas-saving range 

The oven of this gas range oper- 
ates by convection to save energy. 
A stream of heated air is forced 
back into the oven instead of be- 
ing vented into the kitchen. Burn- 
ers are operated by electric igni- 
tion to eliminate the need for pilot 
fights, thus reducing gas con- 
sumption. Cost runs from $539.35 
at Montgomery Ward., 
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How to remodel 
your entry without 
remoaeSn . 



/ * 
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Entry now defined 

This re cent- vintage house is of the 
style often called stockade— because 
the second level overhangs the first 
as in stockade construction. Though 
neat-looking and trim, it facks drama 
because there's no visual center of 
interest. Grand berg achieves this by 
painting (he brick wall a pastel yellow, 
extending the corner (left of doorway) 
to be in Ihe same plane as overhang, 
and installing siding on the diagonal, 
Wide steps replace narrow, side-railed 
ones at this corner and extend to an 
ample-size planter. Grass replaces the 
old front walk to give an illusion of 
more yard space For ail construction 
details, see page 146. 
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An architect tells his secret to PM: 

Concentrate on landscaping rather than 
those costly structural changes* Here’s how 

he treats five popular home types. Retain existing charm 
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by Harry Wicks home and shop editor 



av ou don't have to spend a bundle to modernize 
I your house front,” says architect Ira Grand- 
berg* A1A. "Dramatic changes can be made by aim* 
ply concentrating on front-yard landscaping." There 
are two big advantages to upgrading a house front 
mostly through landscaping : 

■ Almost all such improvements can be handled by 
do-it-yourselfers Not having to call in a profes- 
sional means saved dollars. 

■ In most cases, the project can. take place in stages 
“you needn't finish the entire Job in one shot* For 
example, you might put in new steps and walkway 
this year: add a planter and light, next. 

In some cases, carpentry is required. The ranch 
home, for instance, is greatly enhanced by the front- 
door makeover. But it is not a must — the landscap- 
ing alone provides dramatic visual change, 

FM's editors selected the five homes shown be- 
cause they felt each one was representative of a 
great number of homes across the country. Thus, 

(For more details, please torn page; 

lex! coitrmusff on pnge 



This marvelous country home has a lot going for it, but 
its front entry is not dearly defined. Here PM f s architect 
extends the front porch for function as welt as esthetics. 
Sealing is built into the deck for outdoor living and largo 
step area is placed to direct attention to the front door 
(which can be palnled for emphasis). The extra-wide, 
brick-in-sand walkway adds to the house's rural charm. 
The lamp, though contemporary, blends well. The chal- 
lenge here was to avoid losing the home's interesting 
architectural details. 




ifi 



How to remodel your entry without remodeling 





Remove a mismatched roof 

Changes here start with carpentry on the 
entry module. Original detailing is typical 
of belter-hullt homes in the '20s But for 
the ‘70s Grandberg replaces the A -roof 
with one pitched to match the slo pe of the 



mafn roof, For dramatic natural-l7dfif 
inside, he suggests using sheet acrytiq^ 
rather than sheathing and shingles 
head, He accentuates the greenhou 
with a glass side-light to Ihe right d 
door. Greenery contained in railroa 
planters replaces large bushes in 
A new walk built of Belgian block 
the home's connection to earlier 



m 
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Let there be light 

This ranch house is only 2(1 years old, 
but il also needs some front-entry re* 
thinking. The home immediately ' plugs 
into its surround mgs 5 ' when railroad-lie 
planters and plants carefully selected to 
emphasize the entrance replace oversize 
shrubbery. For the owner who opts to go 
all the way, windows at right are con- 
verted to sliders and some carpenter 
surgery rs performed on and over the 
door. The glass side-light, clerestory win- 
dow and sheet-acrylic skylight look groat 
from the outside, give lhat "open’ feed- 
ing from the inside. Notice that wider 
steps are now in line with the front piano 
of .‘the house. 
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Rejuvenate a Cape Cod 

The standard Capa Cod with front-to-b&ck roof was. 
perhaps, the most challenging overhaul. Any house 
changes would not have been minor cost Items, so 
architect Grandberg confined himself to landscaping 
ideas. He relocated the front walk to make the prop- 
erty appear larger, placed low plantings atong the walk 
to direct a viewer's eye to the front door, put In a new 
paving -stone walk to retain the Early American flavor 
and added a light at the steps to assure the user's 
safety and convenience, 




(Fat ittfife details and building 
instructions, see pstj* 146) 
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WORKSHOP MINI-COURSE 

FILES AND RASPS 




Genera (-purpose rile* shown are the ones lhal moil do-tt-youriellfera should own.. 




Taper file narrows toward Its point (end); 
a blunl file tapers In IhltihhSM only, 

I t is reasonably safe to say that 
the ordinary hand file is one of the 
moat mistreated hand tends in both 
amateur and professional Work* 
shops. I have seen professionals 
carelessly store files by tossing 
them into a drawer. Such mishati- 
tiling is a sure way to shorten the 
usefulness of any flic because of the 
damage to teeth when one lile rubs 
another. Here are some of the basics 
of file use to help you get the most 
out of your files : 

■ Types of files: Although there 
is an almost unlimited number of 
files available, the kinds that you 
are most likely to need are the Hat, 
mill, half round, circular and trian- 
gular, Keep in mind that every file 
ia designed for n specific job. 







File's length is the distance batweon 
Us heel and opposite end (dashed fines). 



■ (’ut; This refers to the charac- 
ter of a fde'a teeth — a ingle, double, 
rasp and curved. The coarseness of 
cut is broken down into four cate- 
gories — coarse, bastard, second and 
smooth cuts, 

■ Single-cut files should he used 
with light pressure to create smooth 
finishes on cutting instruments nuch 
as knives and shears. Double-cut 




Never use a file without a proper-filling 
handle — Itnere's loo much risk of ling 
puncturing palm. Screw-type handle 
(conifer), simply turnfed on lang, creates 
Its own threads on file. Another handle 
typo usee clamp action Id hold tile la si . 




Do Invest in a file cleaner. This lypa ha* 
a lile card for general cleaning of filfe 
tooth and a lile brush for use on th* 
finer-cut files. Use ft ohon. 

files are for use under heavier pres- 
sure for fast metal removal A rasp 
cut, unlike the other lile cuts, is a 
series of individual teeth that pro- 
duce a very rough cut Rasps are 
used mostly on wood and other soft 
substances. 

■ Keep your files dean: Be aware 
that chips or filings collect between 
the teeth during use. After several 




Rasps have Individually formed teeth, 
are intended for use on iott substances. 



strokes, tightly tap the file on the 
workbench to clear chips. Keep a 
file card handy for frequent brush- 
ing during use — and always elfian 
the file before storing it. Unlike 
those careless types noted earlier, 
do hang the files separately — don't 
toss them in a drawer , — Harry 
Wicks t Home and Shop E'ditar 




To file a circular saw, use a slim taper. 
Bfe surft to maintain original toolh shape. 
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worth $204)00? 

( When it’s a Windsor Canadian ad and you enter 
it in Windsors Smooth Canadian Sweepstakes.) 

r&r-m 



This Windsor adver- 
tisement may make you 
$20,000 richer. There’s 
nothing to buy P and it's 
easy to enter Here’s all 
you do; 

Orci Cut out this ad or 
any Windsor Canadian ad 
from any magazine or 
newspaper Or cut out 
any liquor stored news- 
[>aper ad that features a 
Windsor Canadian bottle. 

And while you’re cut- 
ting out the ad, why not 
sip some Windsor Cana- 
dian. And savor the taste 
of the smoothest whisky 
ever to come out of 
Canada, 

TWoi Print your name and 
address clearly on the ad 
or on a 3" x 5 W piece of 
paper Attach it to the ad 
and send it in an envelope 
to; Windsor’s Smooth 
Canadian Sweepstakes 
RQ. Box 154 
New York, N.Y 10046 

9 w«eptt»ke« rule*! 

Enter as often as you like. No 
purchase is necessary How- 
ever each entry must be 
mailed separately and 



rVantt 



Address 



City & Slate 



postmarked by December 31, 1977, to be eligi- 
ble for the drawing. Photocopies of Windsor 
ads are not acceptable. The winner will be 
notified by mail after February 15, 1978. 

* Entrant* mn*t 1 m of legal drink- 
ing ige under the laws of their horns 
states* 

* This sweepstakes is void in those states 
where prohibited by law 

» The winner will be selected by ran- 
dom drawing under the supervision 
of Marden-Kane, lnc„ an indepen- 
dent judging organization, whose 
decisions are final. 

* AH applicable taxes are the 
sole responsibility of the prize 
winner. 



* The Windsor Cana- 
dian Sweepstakes is 
open to residents of the 
United States, Em- 
ployees and their 
families of National Dis- 
tillers and Chemical 
Corporation, its adver- 
tising agencies, its 
wholesalers, retailers, 
all liquor licensees, dis- 
tributors and their 
salesmen, and Mar- 
den-Kane, Inc., are not 
eligible. 

■ All federal, state and 
local laws and regu- 
lations apply. 

Odds of winning 
will be determined by 
the number of entries 
received. The more 
times you enter, 
the greater your 
chances to win. 

fW'iWK)PKl>VlLi WITiLD 

dt m wresfltt (Hscii tmT 
tWWff, NtH KOfiK, (LI 



Try Windsor, It& got a reputations smoothness. 



OWNERS TILL ALL ABOUT UFE IN SOLAR-HEATED HOMES (Conunuod bam mm 87 i 




Solar myilam In 1ti« homo 
owned by the Douglas 
Solaynt of Gladttor«, 
Ore., was installed as ■ 
demon si rail on product 
by Portland General 
Electric at cost of 
130,000— much of this 
was accounted for by 
monitoring equipment 
end con serve live design. 
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Charles- Marsh of Po- 
mona, N.J., spent 41500 
to add air-cooled collec- 
lore to a vertical wall or 
his home. The system 
lakes care of one-third 
lo two-thirds of his 
space-healing needs. 



engineers came back and said 1-to- 
lYa-in. round rock was necessary. 
"So," Eon recalls, "we had to teat* 
out the floor and a window to get out 
the pea gravel. The final size is what 
my brother and I would have guessed 
in the first place. 1 " 

A novel approach to heat storage 
is that of Robert Sheppard of Ashe- 
ville, N.C. — he uses* liquid-cooled col- 
lectors, a water-to-air heat pump, 
and his swimming pool Hu esti mates 
the solar system added $500(1 to the 
cost of his house, but figures it will 
pay for itself in five years. “‘My bill 
for January was $115, Other houses 
in the same area, with the same 
square footage, paid from $250 to 
$300 for January," 

Some dissidents 

Not all respondents were content 
with their systems, though. One who 
was not is R.L. Katzenstein of Bing- 
ham. Mass. He paid SI G, 000 for a 
liquid space -heating and hot-water 
system last December. So far it's 
providing 30 percent of the apace 
heating and 00 percent of the hot 
water. He estimates ft provides 50 
percent of his home's total heating 
requirement, but feels it will never 
pay for itself “unless oil goes over $1 
per gallon," 

Katzenstein, who says he added 
solar to his home out of patriotism, 
advises others not to dp the same 
‘‘unless you are an engineer" or 



"until the hardware is better," He 
has had trouble with snow accumu- 
lating on collectors and with a water 
leak, and finds that "thermal; re- 
circulation at night loses 80 to 90 
percent of gain, during the day." 

Several air-system owners have 
also cited leakage — air seeping from 
collectur-to-storage ducts can make 
portions of the house uncomfortably 
warm, especially in summer when 
only the hot- water mode is working. 

Pioneering; motives 

Why do homeowners go solar? The 
reasons they give are varied, but 
the thread of individualistic self- 
sufficiency runs through them. 

Troy Erwin of Roaehurg. Ore,, 
says bluntly he's making Ji an effort 
to get something for nothing." He 
has come close — the liquid system he 
built for hia double-wide mobile 
home coat $650, saves $100 a year in 
utility bills and will pay for itself in 
about six years. 

"I was energy chairman of the 
Sierra Club," says Bruce Robinson 
of Morrison, Colo., ‘'had spent a great 
deal of time studying energy and had 
come to a very strong position favor- 
ing solar energy and Opposing the 
use of nuclear power. So, it was a 
combination of ideological commit- 
ment and perhaps a better under- 
standing of what was going to 
happen to energy prices," 

Hartzell based his decision on hard 



economics. When planning his new 
home he didn't think he could get a 
natural gas hookup. 

"Alternatives available were fuel 
Oil and electricity* both are expensive 
method* of space heating. I had been 
interested in the idea of solar heat- 
ing for a long time, but an analysis 
of the projected cost of traditional 
heating methods convinced me the 
expense was justified," 

Rarraclough typifies the pioneer- 
ing spirit of solar homeowners: “T 
got downright vehement about an 
unjustified power increase and pro- 
jected rises in power consumption 
□n a national level, 

"[ felt a certain obligation to ef- 
fect a change to both standard*. 1 
therefore took it year off from ‘work 1 
and built my home in an attempt to 
become a bit leas dependent on the 
power companies, and, hopefully, less 
manipulated by their economic and 
political power structure." 

Carr aays: “I like to do things 
rather than just talk about them, and 
saving energy seemed to be an area 
where 1 could take some direct action 
that would be effective in conserving 
our limited supply of fuel" 

John Kusianovich of Albuquerque, 
N,M, r adds: "My system was also 
like buying a boat or a camper. There 
is a lot of pleasure to be derived even 
if the economics cannot always 
be rationalized." 

Advice is varied, too. Many pio- 
neers called for insulating homes to 
the maximum, and only then going 
solar. 

"Investigate new architectural 
concepts that combine both passive 
and active systems to minimize en- 
ergy use,” says Bruce Robinson. “Al- 
so, don't forget to crank in healthy 
fuel -cost increases for the future, 
Comparing solar-system installation 
costs with payback calculations using 
today's energy costs is totally un- 
realistic." 

Thomsen, in Nebraska, say*: 
"Carefully determine the best of the 
available systems for the particular 
situation, then go ahead and put it 
in. If everyone waits for alt the bugs 
to be eliminated, they never will be.” 
And, finally, Barraclough advises 
you to "avoid the majority of manu- 
facturers and employ as many of 
your own methods a a possible, ignor- 
ing the majority of that which is 
printed on the topic by major manu- 
facturers or Interested utilities, 
"Read the textbooks briefly, throw 
them over your shoulder, lick your 
fingers and hold them to the wind. 
Then begin, confident that you know 
as much as anyone else on the sub- 
ject of aolar home heating." *** 
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Warning: The Surgeon General Has Ottermined 
Thai Cigarette Smoking Is Dangerous toVour Health. 



* l»77fl. J. Nd yfl (ii J i T&biMd CC, 



KING, IDG'S: 19 mg. "tar" M mg. nicotine 
eigsrflUl, FTC Report DEC . 76, 



mm 



For me, it’s taste or nothing. That’s why 1 smoke 
Winston. Look, whether it’s Winston King or Winston 
100’s, taste is everything in a cigarette. And 
Winston is nothing but good taste all the way. 





GIANT MINERS FOR A NEW COAL AGE trpm pa-gejf?/ 



BALANCE & STABILISE 
WHEELS 
PERMANENTLY 



HOAD HUGGtn DISK 




AUTOMATA 
WHEEL BALANCER 
ADJUSTS FOR T6RE WEAR 
AMD CHANGING ROAD 
CONDITIONS AS YOU ORIVEI 



SAVE TIRES 



SAVE MONEY 



5 ATISFILO Owners hepopt Jo 
TO 100% GREATER TIRE LlFt 
F'A'fS FO R HOAD HUCOEHS IN 
MONTHS , . . ANp THEY LAST 
THE LIFE OF The car 

FITS MOST U.s. AND FOREIGN 
AUTOS 

^ ^ * CaliT idd SnJ«¥- 

$19,95 a Pair B*nkAni*ri«jci, 

V ft* t *r Ch*f0^OK .. 
MONE V BACK Cl v « Wheal Sn*. 

GUARANTEE no. Liiq?-. Make, 
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SUNnVVALE, CA 3400* 

IN CANADA J T PACER 
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CUB Fuel Bills 




"Hearth-Aid"® 

No.1 Selling automatic 
heat exchanger 



Increases heat output by 50Q% 



At Adjustable. Hit all 
Fireplaces. 

★ fasy to install. he 
Iwb rrqu ired. 
if ThtrmosuricaUy 
cenlrsFftL Works. 
aurtJmalicaiiy. 



it Produces over 

30,000 BTU'i nl 
heal. Uses Fe» thin 
maiti sF dec, 

irfcttr, 

# tti-T(rnp miinleit 
itee! tonjiTuction, 



"Tire liuai ol a lire is sensed by a TtiEuirosiai v/tiich 
xuv&t&s a inn The Far* pulls cddI air tram itie room 
thr»i*qhi ihe mbu where it is healed la over 400 
degrees and Forced back mio the room at the rale ul 
?DU cubic Feel per pinnule easily healing any aijy 
living area. $ 67.95 

tuiramec JO day saliifaction o r money back. 

5 year delect, worfemMship. 

For Free Pamphlet Write: 

THERMA1ITE C0RP. 

P. 0 Bpa GSJ, Dcpi PM, Brentwood, Tn. 370-27 



mined, in this country each year are 
extracted i usually from very shallow 
snams? by hand-loading methods 
little more sophisticated than those 
used by the Romans, 

Most soft coal mined in the United 
States, however, is brought up from 
atrip mines— huge canyons in the 
landscape that this year will yield 
almost 390 million tons of the es- 
timated 670 million tons to be mined. 
West of the Mississippi, in fact, 90 
percent of all coat mined is from 
“surface 1 * operations. In the east 
and central regions, production is 
about 55 percent underground, 43 
percent surface. 

Monster draglines 

Yet here, too* as with “continuous" 
miners, the term "surface" is some- 
what misleading. Much of the coal 
being extracted by the atrl p- mining 
technique is found 150 feet or more 
below the surface. Reaching such 
deposits involves removing stagger- 
ing amounts of what is called over- 
burden, or spoil— earth and rock 
(the latter usually blasted? drawn 
out and piled by monster draglines 
whose size and coat approach the 
unbelievable. Some — like those al- 
ready mentioned — that scoop out 
about 200 cubic yards of spoil at a 
clip, cost as much as $40 million. 

Although comparatively quick and 
straightforward as a mining tech- 
nique, the economics of surface ex- 
traction of coal — and government- 
mandated requirements to restore 
land thus mined to a condition ap- 
proximating the original — -more or 
less preclude going after seams 
much more than 150 feet down. 
Also, even though much of this 
country's awesome reserves of coal 
lie fairly close to the surface, over- 
all ecological considerations are forc- 
ing mining companies to more ex- 
tensive utilization of underground 
mining methods. 

The U.S, coal industry is thus 
faced with long-range priority con- 
siderations: On the one hand, Presi- 
dent Carter's energy goals and, on 
the other, no one (mining companies 
included I Wants to ravage the earth's 
surface any more than is consistent 
with America's overall energy needs. 
So the solution — assuming the in- 
dustry can recruit and train enough 
personnel to work the mines, and 
can somehow surmount its chronic 
labor troubles— seemingly lies In 
mme extensive and conscientious 
land reclamation efforts and in more 
and deeper underground mining. 

LongwaIJing and shortwallmg 

Fortunately, two relatively new 



(to the United States) methods of 
mining deep-seam coal are coining 
on strong — UmgmlUng, long used 
in Europe, and short trail iny, a fairly 
recent Australian development. Of 
the two, lony wall mining holds out 
the greatest promise of not only ful- 
filling expanded production goals, 
but also of achieving maximum ex- 
traction of available reserves- 

In mining methods such as cut- 
ting and blasting coal, or in ripping 
it out with continuous miners* most 
mine development plans call for 
something called “room and pillar" 
mining. Under such systems the seam 
to be mined is kid out in a grid sys- 
tem, like a city’s “blocks." The 
“streets" and their offshoots are the 
“rooms" of mined coal; the “pillars’ 1 
are the "buildings” of coal left stand* 
ing to support the overburden. Draw- 
backs include the need to support the 
"roof" in the area mined. This usu- 
ally is accomplished with "mush- 
room* 1 bolts anchored every five feet 
in all directions, five or more feet up 
into the rock formations above the 
coal seam. 

Often 45 to 50 percent of the coal 
is left behind in permanent support- 
ing pillars when a mine is deemed 
exhausted. Were these pillars also re- 
covered, the entire overburden, right 
up to and including the surface, 
would sooner or later collapse, sink- 
ing by as much as the height/ depth 
separating the exhausted mine's roof 
and door — a disaster not unknown in 
mining country when city streets 
and buildings are “up top." In long- 
walling, such collapse of overburden 
is deliberate; In fart, it's necessary, 
and surface conditions are consid- 
ered, 

A long walling plan usually calls 
for a continuous miner to jienetrate 
about ,1000 feet into a seam, then 
make a right-angle turn and, cut a 
passage 400' to 500 feet Song, make 
another right-angle turn, and so on 
until it has cut a wide corridor 
around a huge block of solid coal. 
Such passageways hacked out by the 
continuous miner provide ventila- 
tion, entry and exit access to the face 
to be mined. 

That done, the continuous miner is 
finished and a different machine will 
take over once everything is in readi- 
ness. 

Roof -sup port devices 

First, at the farthest end of the 
block of coal, a row of hydraulically- 
operated roof-supporting "shields" 
or “chocks" are set up along the en- 
tire length of the face. These power- 
ful, f -shaped support devices serve 

{Pl£a$e turn in pafrg T?9> 
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This free booklet could save you hun- 
dreds of dollars when you insulate your 
house. And thousands of dollars in the 
years ahead. 

With a project this important, you 
don t want just any Tom, Dick or Harry 
passing out free advice. But maybe you'd 
listen to a nationwide association of insu- 
lation professionals with a quarter of a 
million customers in every climate, any 
one of whom will tell you about us. This 
nationwide network is called The 
HomefoamersT and we have a represen- 
tative who Jives, works, shops, pays his 
taxes, and sends his kids to school right in 
your own area. 

The Homefoamers will send you a free 8 
page book about Insulating. It'll answer 
just about every question you can think up 
about this suddenly hot subject. It com- 
pares the various types of insulation, tells 
you where they work best, and even tells 
you which parts of the job you could do 
yourself. And admittedly contains a strong 
plug for foam Insulation installed by a 
licensed, insured, local Homefoamer. 

Mail the coupon or calt the tolMree 
number to get your book, or a free no- 
hassle estimate if you like. 



Call toll free 

800 - 553-2341 



(lows residents call 500-582 2309 ) 
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THE HOMEFOAMERS' 

P.O. Box 519 

MT. PLEASANT, IOWA £2541 

Gentlemen, 

Pteaso send me your irec boo*t. 
almost an about home irtsu tat mg. " 

Name 



PM - 10 7 



Address 

City 

State _ 



Fh 

Zip 
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^Heat is Moneyl_ 




Get thousands of etfra BTU's for your base- 
ment, workshop cabin game room, etc- 

without extra fuel! 

Uses heat otherwise lost up the chimney! 



■ tesUlls in- m malts. 

• f itt my furnKt. life^JK* born ^occbunti m 
7" l" Hu« pi : » EasiIi- adjptTS Cd others. 
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* IhiHUKfilHirinbprhUi ppprwud. 

m SiK II" ill"i H". ilach ff jniel Irtish. 

■ OuilrtjHMnitrutlBd br nnt el Imtriti i IwdiM hejEinf 
rqyipmerl nM"iu1i(:l4Jiws ltd liLlorj-di -err 

* SjIe, ifhwnil, Q-. let tconCiiThtH. * Liu jraulW iuluJrd. 



WHY WASTE HEAT WHEN YOU CAN SAVE? 
DON’T WAIT FOR WINTER. ACT NOW! 



- HUT KEEPER OcpL P-3 l Boa 3171, All*nbwn P*. Ill« — , 
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l RENTAL CENTERS ; 

^OtlmilldtCljripIng * Baby • t HOuiehO 



One* ol the Fastest-growing businesses 
in America, 

* No Franchise or Royalty Fh 

* Comp lets Training Program 

* Buy-Back Agreement 

* Immediate Income 

* Minimum Cash RequIrement-SIS , 000 



r JUTIW WIK ^ 

General Rental Centers, Inc. 
12x1 East Third St,, Suite #200 
Dayton, Ohio 45402 
(51 3) 222*5088 




V our own doctor '• prescription will bt 
filled, or vOur pminl lenses, duplicated. 

Ljrijn ^E'lEdian or the latest Fashion Frames All 
lypcs of lenses avail atte Quality, accuracy. HI 
gumnteed. 

$EKD FOR FREE FAMILY CATALOG TQDAVl 

PRISM OPTICAL INC. ** 

L Jql. M17 , 1 Ml? VM m In, Hi Im, fit BIW 



GIANT MINERS FOR A NfW COAL 

roughly the same engineering func- 
tion itfi does a bracket supporting, 
say, a shelf of books. They are hy- 
draulically self-advancing, and their 
thick overhead steel roofs or canopies 
can be raised and lowered, 

A jointed, slightly flexible continu- 
ous conveyor system is then set up 
along the length of the face. Depend- 
ing upon the coal's "friability” {how 
easily it crumbles ) the device doing 
the cutting will be either a complex 
of rigid tines called a plow, or the 
powered shearers, upon which are 
arranged a spiraling row of tungsten- 
carbide teeth. The appropriate ma- 
chine is mounted on tracks nr hooked 
onto a special haulage chain built 
i la to the conveyor system. The cutting 
device works back and forth, ripping 
the coal out and directing it down 
onto the conveyor. The conveyor then 
feeds coal to another conveyor set up 
at the entry end of the face. This one 
runs the length of the access passage- 
way to a rail Tine of tram cars, or 
other transport, that moves the 
mined coal to the surface by means 
of ramps, lifts and so on. 

The roof -support devices are cou- 
pled by hydraulic rams to the bottom 
length of the face conveyor system. 
As the cutter tears down the coat and 
moves past the supports, operators 
lower canopies and extend the rams 
forward to shove the flexible convey- 
or track up against the bottom of thE? 
newly exposed face. The rams then 
retract, pulling the support devices 
up snug against the newly positioned 
conveyor. Canopies are then raised 
to support the newly exposed roof. 
The process is repeated all down the 
line as the cutting device moves 
along the face. 

Controlling 'overburden' 

While all this is going on, the over- 
burden behind the supports is sup- 
posed to be falling down at a con- 
trolled rate. If for some reason it 
doesn’t (encountering high-density 
overhead rock, for example > t it has 
to be drilled and blasted. It can't be 
left standing because it creates 
untenable stress forces on the face 
block, and because eventually it will 
collapse. When it does— depending 
upon how much falls — the resulting 
concussion can be fatal, as well as 
destructive to both mine and equip- 
ment. This collapsing of overburden, 
called "gob” in an underground 
mine, sooner or later causes a sub- 
sidence of the surface — a fact that 
restricts use of this technique to 
scams lying beneath open country. 

In spite of high installation costs 
($3 to $4 million to set up one fa cel 
the long wall system of roof supports. 
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cutters and conveyors is about as 
close to the concept of truly continu- 
ous mining as engineers so far have 
been able to come. It is not only a 
comparatively safe system of mining, 
but if everything goes well, prodigi- 
ous amounts of coal can be extracted 
in a short time. Last year, for ex- 
ample, a single long wall face in West 
Virginia set a world record by min- 
ing 12,395 tons in a 24-hour period. 
Three-shift outputs of 5000 or more 
tons are fairly common in long wall 
mines. What's more, long walling 
makes it possible to extract 90 per- 
cent and more of a mine’s potential. 

With the exception of tower pro- 
duction figures, the advantages of 
long walling also apply to the mining 
method called shortwalling. The prin- 
cipal difference is that in short wall* 
ing a self-propelled continuous miner, 
rather than a plow or shearer, is used 
to hack down the coal. But the miner 
can cut only in one direction. When 
it reaches the end of a pass,, it has 
to back the entire length of the face 
and start over. Otherwise, the same 
complex of conveyors and roof- 
supporting devices is used. 

Ventilation simplified 

Because neither method carves out 
and creates a maze of mined-out cor- 
ridors, both simplify mine ventilation 
problems. Fresh air can be drawn in 
from up top, and then blown straight 
across the face, reducing and remov- 
ing dust and dissipating emissions of 
deadly and explosive methane gas, or 
damp. Created geologic eons ago as the 
earth's then -luxuriant plant and ani- 
mal life decomposed to form carbon 
coal deposits, damp is an energy re- 
source that has been allowed to 
dissipate in the atmosphere, Long- 
walling and short walling. because of 
their better ventilation and controlled 
fall of gob, also eliminate the need to 
dust newly mined areas with pow- 
dered limestone, a safety technique 
employed to snuff out possible ex- 
plosions of coal dust. 

Finally, longwalling at this point 
looks like the best bet to keep pace 
with the demands of a coal transport 
concept in which the industry now is 
showing interest- What it boils down 
to is a network of pipelines through 
which a slurry of pulverized coal and 
water is pumped. At the consumer 
end of the line, the water is extracted 
and the remaining coal burned for 
whatever purposes. If implemented 
on a broad scale, pipeline ay sterna 
will demand huge outputs of coal. 
Only long walling so far appears 
capable of producing the outputs 
from underground mines required to 
meet the demands. * * * 



136 



POPULAR MECHANICS 



The Touch by Regency is the 
first fully synthesized, 1 6 channel 
scanner to put over 15,000 
action radio frequencies at the 
command of a fingertip. 

There's no complicated 
programming to do. No crystals 
to buy. 

Simply tap out the fre- 
quency number you want on the 
pressure sensitive touch pads, 
and you're there. 

Touch SC, and scan your 
16 possible stored frequencies. 

Or search for the unknown 
by pressing SS. The Touch seeks 
out frequencies you may never 



know existed. When you find new 
action. The Touch tells you what 
you've found with the exact fre- 
quency number in LED display. 

if you think that's the ulti- 
mate in scanning, wait. There's 
more. 

One. You're never more 
than 1 2 seconds away from your 
favorite channel The Touch lets 
you set up Channel I as a prior- 
ity receiver; and it samples that 
frequency every 1 2 seconds. So 
you never miss a call 

Two. You'll also never miss 
a severe weather warning. Just 
set Channel 16 to the National 



Weather Se rvice emergency 
frequency, if available in your 
area, The Touch automatically 
alerts you to any severe weather 
broadcast. 

Three. Our mobile filter 
screens out code noises from 
car telephones. Completely, 
Automatically, So all you hear is 
full, clear action, 

See your Regency dealer 
fora demonstration, Et san 
experience you'll want to take 
home with you. 

The Touch by Regency 
The Ultimate Scanner, 




Introducing 
the Ultimate 
Scanner. 







TRACK POWER 
OUTWORKS WHEEL- 
TYPE TRACTORS 




Mow, All-Gear 
MAGNATRAC 



Popular. 



Low- 



Cost 



Mini 
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DRAFTING 



^JOBIN 

DRAFTING! 
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3 FIREWOOD PROJECTS 

fCflftilfrirr&d tram paep? Tj?5 J 

tacked together, affix clump* so parts 
won't move when you withdraw tacks 
to bore holts for the dowel buttons 
(that cover nil nail heads i , Use a stop 
on your drill bit to make certain 
hole* are no deeper than % in. 

Mark the location of the three 
holes for the axle. -iNote: The axle 
nt<K-k U a standard hardware item, 
n» Eire the* wheel* we used, i Bore the 
hole* to receive the vcooden round 
stock at top and insert the top round 
and the handle. Secure both part* 
with glue and pin* as shown. 

■ [iiiju him Ours is constructed ua- 
intf 1 Vi * framing stock but 

1x3 a took can be substituted without 
any real sacrifice of structural 
stability because the outside ia cov- 

fFteagfl turn iq p.-i !:.?i'- !44 f 




Log bin ii fra mad using 2x&j ripped In 
half {or use 2x3a) and galvanlzad nails. 







1 M 2 x 3 1/7 m 
\2 fl£OD.) 

11/2 n 3-t/2 k 
12 RE Op.] 

M/2 x 3-1/2 x 
(2 RFQ.P.) 



SIDE 

3/4 x 14 l/< 
x 36 - 3 / 4 " 



M/2 x 
22 3/4'" 
BRASS 
HINGE 



M/2" x 3 1/3" x 14" 



NOTCH 



20- 1 M " 



a i/2" 



I t/4 1 ' 

! 3/4 >: 
3 1/2" 
NOTCH 



1/4 x 3/-1 
23 3:4" 
PINE 
■SHELf 
EDGE 



DOOR 

3/4 x 0 1/4 
x 22-3/4" 



FRONT 

3/4 h 1? t/7 a ?4 1/2 



/ 



DETAIL A 



RAD. 



1-1/2 x 3-1/2 



x 4 5/B 
12 REOD.I 



4 -5/B 



60 



3,4 x 7 x \7AfT* 

BEVEL 6£T 
AT BOTTOM 



3/4 x 11-B/1C k 

NOTE: 

ASSEMBLE 2x4 FRAMING WITH IQd 
COMMQM N A I LS; 3/4 PLYWOOD WITH 
2" FINI5HLNC NAILS AND 
RESORCINOL GLUE- 



1-1/2 * 3-1/2 
1 M/4" 

REOD.I 



1 1/2 x 3-1/2 x 6-1/2 
12 REOD.I 
INSTALL AFTER 
PLYWOOD IS 
ATTACHED 



6 - 1 / 2 " 



DETAIL B 



DETAIL C 






DETAIL D 



1 1/2 x 3 -1/2 



(2 HEQD 



DETAIL E 



<q 



4 



)\ 



II 

13 



i 
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POPULAR MECHANICS 





RiChird Putty, 

MFtl Ayt*motivm ConsulLml, 
and America's Winningesi 
Slock Car Orlwor . 



Richard Patty says, “If yon really 
want to learn how to repair can 
check out NRI home training.” 



They give you all the training and 
equipment you need to get you 
started in a hurry. 



My dad made auto mechanics 
Out ol us long befere he'd 1st 
us enter a race ...sot learned 
early the importance ol a good 
mechanic . . . and ihe oppor- 
tunities that are oul there tor 
well-trained men. That’s why 
I'm sure glad fe see home 
training like ihe iwo NRI 
Courses come along. With NRI 
training, hand$-on experience 



is going to come last, and 
come rig hi It's a lot of training 
tor the money. 

Learn Auto Servicing Fast 

NRl’s Basic Professional 
Repair Course covers the 
basics pi auto repair m 30 
lessons. From headlight to tail- 
lighl, you'll learn all you need 
to know, quickly Basic home 




Training includes eight impor- 
tant service items, including an 
Inductive Pick-Up DC Power 
Timing Light, Ignition and 
Electrical Systems Diagnostic 
Analysis and Tune-Up Instru- 
ment, tune-up lool kil, and 
more. 

Become a Professional 
Mechanic 

NRl's 70-lesson Masier Auto- 
motive Technician Course 
includes all the equipment, 
tools and training materials 
you need to be a real pro. In 
addition lo personal services 
and "bite-size" lessons, you 
receive 10 pieces of auto serv- 
ice equipment, including an 
Ignition Analyzer Scope, Diag- 
nostic Engine Analyzer, induc- 
tive Pick-Up DC Power Timing 
Light, lull set ot tools. Torque 



Wrench. 4 different test 
gauges, and more. You'll learn 
to service electronic ignillon 
systems, and even auto air 
conditioning . . . with an air con- 
ditioning systems analyzer and 
a refrigerant systems leak 
delector. 

Train with Ihe Leaders— 

MR I and McGraw-Hill 

No Other school has NRl's 
experience in home training . , ■ 
Or MdG raw- Hill's background 
in continuing education. Mail 
the coupon and check out 
what they have lo offer. Over a 
million students have trained 
al home the NRI way. and you 
can loo. 

If the coupon is missing, wnfe: 
NRI Automotive School; 3939 
Wisconsin Avenue. Washington, 
D.C, 20016. 



RUSH FOR FREE CATALOG 
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NRI SCHOOLS 
McGraw-Hm Continuing 
Edu cattpn- Center 
M39 Wisconsin Avenue 
Washington. D.C. 20016 



HI AUTOMOTIVE MECHANICS 
L- 1 COURSES 



□ 



CS H Color TV f Audio, Com- 
munications and Computer 

Electronics Courses 



□ Air Conditioning. Refrigera- 
tion, and Healing Courses. 




Pie&M chack for one 
catalog Only. 

MO SALESMAN 
WILL CALL 



□ Approved under &l BILL 
If taken lor career purposes, 
Cheek lor derails. 



Name 



pi**m Frlnl) 



Age 



Pictured above is just 
some? o< the professional 
equipment included in 
NRl’s Automotive Laming 
programs 



Address 

City /State/ Zip 

A National Home Study Council Accredited School 
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-IT- 
YOURSELF 

FINE GRANDFATHER 
CLOCK KITS 

STARTING UWP£-R 

*200 

nr-ciLidi>Tg Wb ?,1 

GsrrriBn mov'frmein ) 

* Hettfoom quality 

* Sq-liid 3 /, H tiafd- 
waods bla:k wai- 
lful, CRflriy, ma- 
hugEmy, oak 

* Easy lo assemble, 
parts pra-cui 

* Solid brass West 
German -efimiing 
movement 

* Money Hack 

guarantee 

* factory direct 
prices 

* Prompt shipment 

mas teh charge ind 

BANKA MER ICAR D/VI 5* 
ACCEPTED 

Write lor FREE 
color catalog 

EMPEROR* 

CLOCK COMPANY 

WORLD 5 LARGEST HAHUf AC TUM£H 
OF GRANDFATHER CLOCKS 

Du pi 3J4 Emperor industrm Pen, 

Fau-hopa Alabama 30S32 




3 FIREWOOD PROJECTS O-ri r.O n PmuU 




To edge-join boards lor sides, clamp and 
mark mating pieces with pencil, square. 




Next use doweling Jig and drill to bore 
dowel holes* Use stop for correct depth. 



ered with ;s 4-iTt r exterior-grade ply* 
wood. Use hoQ.se paint — both primer 
and finish coat — for the bin and a 
brum continuous, hinge to hang its 
door. 

■ Colonial log box. This project is 
constructed to .simulate primitive 
Early American furniture. For that 
reason, corners are joined using 4 d 
common nails which are set with a 
heavy nallaet. The box sides are edge- 
joined with dowel as in the photos on 
these pages. The bottom is quickly 
put together using Sketch connec- 
tors (or corrugated nails.). To fin- 
ish. apply stain, following manufac- 
turer's directions. FUib a amall 
amount of burnt umber pigment over 
nail holes and in comers ; let this dry 
and apply a coat of water- thin shel- 
lac, When dry, finish with a coat or 
two of semigloss varnish, + * * 




Boards are Joined using glue and grooved 
dowels. Clamp boards until glue dries. 



1" SOU4KLS 



PATTERNS FOR TOPS OF SIDES AND ENDS 



SIDE (3 RFQ^' 

3/4 x 11 x IE" O.A 

3,'fc x 3/4" EDGE F^AEBEl 

BOTH ENDS AND BOTTOM 



1t/3" NO. B PH SCPFW 
(4 RFOD.f 
PAINT fl LACK 



INSIDE LOG BOX 



3/4" NO. 5 PANHEAD 
SCREW IS REDO.) 



END 47 flEQD.) 

3/4 x IT x 144 ,'B m O.A. 

x 3/4" EDGE 
RAQ0ET AT BOTTOM 




HANDLE [2 HEQD.1 
13/4*2* 4"' 

1" x 45' SFVFl. 

AT CORNERS 



END BASE 17 flEQD ) 
3/4 1 3 7/S .. 64.7.B" 



BOTTOM 3/4 
* T74/4" 0 A 

SKOTCH ^GE-JDINV STOCK 
FASTENER |AS HEQO ^ 



3/B h g/V EDGE 
RABBET AT 
TOP AND END BASE 



1” SQUARES 




1/4 x 3" DOWEL 
13 IN EACH SiDf, 

2 IN EACH ENOl 

SIDE BASE |J RED'D-) 
3/4 * 37 B x 10-3/4'' 

— 3 fix 3 / 4 ” FDGF 
rabbet AT TOP 
AND BOTH ENOS 
OF SIDE BASE 



END BASE PATTERN 



SIDE BASE PATTERN 



tit 
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Old Spice 
Stick Deodorant 
works up to 

XX hours. 

Our lawyers will only let us tell you that 
Old Spice' Stick Deodorant works up to 
24 hours. 

In fact, on some people, Old Spice Stick 
Deodorant actually works up to XX hours. 

Since we can’t say how many hours 
XX hours is, we'll just have to 
content ourselves with 
telling you this: 

Old Spice Stick Deodorant 
gives you fresh, clean 
Old Spice fragrance and 
protection up to 24 hours. 

Give or take an XX 
or two. 

SHU LTO N 
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Farmhouse deck gains, 
close -to -earth look be- 
cause of earth berm 
sloped again si deck's 
Irani and side edges. 
Railroad lies are ipeci- 
-#- tied lor supporting 
the wall because they 
come prawie-treatad; 
with creosote panelral- 
ing to the rr centers. 




6W»-f ■ J ' J '’ 



■&W dact , 

pdi^-i JetsT rafP^tr 



rv 



fV 4a pf«f®2»£ft3 



-step ^trwp/ 40 dC PkjciWrVi 

) 



Stairs are ol 2xfi stock. These are creo- 
sote-coated alter installation. The Vi -III, 
spacing between the tread boards elimi- 



nates the need lor a step pitch. If stairs 
are installed In a climate subject to freez- 
ing, install concrete footings as shown. 




Harifers 



Planters are made by stack- 
ing ties as shown. The gravel 
helow the layer of day assures 
good drainage, which is a must 
lor healthy plants. In order to 
Spike lies together, you must Itrst 
bore pilot holes through the lies. 
To do so, use a carbide-tipped 
bit and a bit extension, and 
bore al a alow drilling speed. 
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KOUSi-PRONT IMPROVEMENTS 

/Confirmed from p/?ge T2&> 

the original house-front remodelinR 1 
ideas offered here can be duplicated 
wholly or partly by the greatest num- 
ber of readers. The challenge we 
presented Ira Grand berg, A I A, was 
to develop sensible changes that were 
attractive and low-cost. 

In ah of the fie home types you can 
accomplish a quick improvement 
merely by doing some landscaping. 
This work, of course, can he a 103- 
percent do-it-yourself effort to keep 
cash outlay to a minimum. On the 
other hand, if your house front is in 



sore need of a remake, and your budg- 
et and time allow, you can consider 
making one or more of the carpentry 
changes shown on pages 128 to 131, 
Most building and design experts 
agree that the principal shortcoming 
in many home designs is the lack of 
a center of interest on the house 
front. The ranch house on page 130, 
while of fairly recent vintage, lacks 
this feature to the same degree (if 
not more) than the century-old farm- 
house on page 129. Thus in all exam- 
ple homes, the challenge was to create 
focal centers using various design 
devices — that readers could use on 
fPfegje Ju/rt it? p &g& J4&) 
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How to panel a room 
without climbing the walls. 








HB Fuller just made paneling 
easier than ever With Max Bond™ 

. , . the new panel and construction 
adhesive that we put a lot of time 
and bM into for 
people who 
don't have 
much of 
either, 
More about 
Max Bond 
- 7 in a 
minute. First, 

' ‘some general 
tips on paneling. 



Whatever yon 
do, don’t start at 
the beginning. 

Start planning in 
advance of the time 
begin the actual wo: 

Figure a minimum of 
several hours for small 
rooms, more for larger 
Bundle the kids off to 
if need be so you’ll be 
concentrate. 

Do one room at a time. 

If you get the urge to start in on 
a second room before finishing the 



one you’re working on , lie down un- quickso you 1 11 get the job done soon- 

til the urge goes away. Get the one er. Yet panels can be repositioned 



room done; then, no matter what 
happens you're finished with it. 

Ton can measure up ... and 

To estimate how many 
you’ll need, measure the 
length of each 
wall, then add 
the measurements 
together and divide 
the total by 4. 
about one-half panel 
each door and a 
of a panel for each 

Don't put up 
with anything less 
than Max Bond. 

made Max 
Bond to help 
like you 
who want to panel a 
room without under- 
going years of voca- 
tional training to do it. 
Or spending hours 
repairing 
hammer dents 
•j* around nails. Max 
Bond grabs fast and sets up 



for £0-30 minutes after Max Bond 
is applied - so if you make a mis- 
take you've got time to 
correct it. It's got 
excellent bridging 
qualities and is great 
polystyrene 
foam, urethane 
foam, con- 
drywaU, steel, 
tile board, and much 
more. Max Bond’s light tan color 
blends well with many shades of 
wood, It's also thick enough to 
minimise oozing down vertical sur- 
faces - or out the end of the tube, 
yet it flows on smoothly and easily. 
Max Bond cleans up easily with 
mineral spirits. 

How to get a free how-to booklet. 

Get our free step-by-step panel- 
ing booklet when you get your Max 
Bond at your local home center, 
hardware or building supply outlet. 
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H B FULLGH COMFaNV 31S South Hicks Road • Palatine. Illinois 60067 




The 

finishing 

touch... 





And for extra 
protection, brush-on 



Begin by sanding 

smooth with 

Successively 
finer grades of 
sandpaper... 



finish with 
the best . . . 

Wood Finish by 
Min wax . . . 

to bring out the 
beauty in 
wood . . , 




Polyurethane or 
Antique Oil 
Finish by 
Min wax* 



Our free 16 -page 
booklet shows 
how easy it is. 



/* 

' MIN WAX CO INC d»Pt PM-107 
72 Oak Slf eel. Clifton. N J 07014 



Send FHEE bOOklti I. Tips on Wood 
Finisinrifl Also, color card 
name of nny nejiresl dealer 
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Flagstones are simply set 
into soil, more is added In 
joints to lock stones In 



r~ 11 soSI ,n your area 



-seta 



eJL 



frequently muddy, re- 
move soil end use 3 in, of 
tamped mason's sand over 
the gravel instead. 
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©r'ct a block 
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If your walk is laid over con- 
crete, lootings along perimeter 
must extend below the area's 
frost fine to prevent heaving. In 
non frost areas, substitute 
gravel for concrete as shown. 
Lumber or masonry surround 
keeps blocks contained. 
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HOUSE-FRONT IMPROVEMENTS 

(Conl/nued frorfl page 

their homes, no matter what style. 

If your house closely approximates 
one of the homes shown* it is simply 
a matter of more or less duplicating 
what you see, Or you can customize 
the suggested changes so they reflect 
your persona! preferences. If your 
house doesn't match any of those we 
renovated on the drawing hoard, 
study the sketches so you will know 
exactly what it takes to create a vis- 
ual focal point. 

Here’s a quick rundown on sug- 
gested changes for the houses shown ; 
■ Stockade house. This typifies 
those homes built in many suburban 
areas during the postwar boom. It is 
clean -looking, trim and without any 
unnecessary frills or gingerbread, If 
it is located in a tract of, say, &0 
homes* it is one of perhaps throe nr 
four models the builder offered. This 
means that in the immediate vicinity, 

l*A 



there could bo lo or so look-alikes. 

One way to effect, an immediate 
and handsome change is by directing 
attention to the front entry* Here 
the left front corner could be ex- 
tended forward so that it is in the 
same plane as the overhang corner 
above. The corner is framed as 
shown and then clad with the same 
siding that covers the overhang. 

Along with the corner change, the 
existing narrow eteps are replaced 
by wider, more elegant ones. The oEd 
walk to the front^-which visually 
breaks up the small front yard. is re- 
moved and a new walk is installed 
from steps to driveway. The final 
touch is to paint the brick veneer a 
pleasing pastel color for Accent. 

All changes channel your attention 
to the entry with the result that the 
house now has a focal center of in- 
terest, 

■ Farmhouse. Though this dwell- 
ing is situated in the country, homes 

(Plpm.tt . 'vrn la flag? }$ rj 
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Stop by and say “howdy." 

Radiaf-Matic's the first shock 
to combine five proven ride 
improvement features in a 
single shock. And you'll find 
your Monroe dealer anxious 
to point out these features. So 
first chance you get, stop by 
for details and w 



Monroe Au(o Equipmenl Company 
Monroe, Michigan 46161 

How does, a tlageeoach fide on Radi sl-Ma (Jet? 









Consider that all this power comes from 
a highly efficient V-6 Evinrude m the 
displacement cFass of a 4 cylinder Pinto 
or Vega. 

A tough, compact, salbwater-engineered 
outboard V‘6— with outboard reliability 
and cost — that delivers the power and * 
performance of a 350 cu, in, inboard V-8. 
And cruises* with its new Power Step 
carburetion, on small-orifice jets at bottom 
fuel dolfar. ^ 

it's the first reaf outboard alternative 
to offshore inboard power. For big boats 
and big water* It s the new economy 
way to go. 

— AND THAT’S JUST FOP OPENERS 
For 1978, we’ve added new high speed * 
handNng to our 140; advanced Firepower II 
electronic ignition to every Evinrude from 
4-235 hp; the Little Squirt water pump 
indicator to all gearshift Evinrudes; and 
improvements and refinements all 
along the line. See your Evinrude 
deafer tor a preview, J *i 
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Seclion drawing through corner shows the easy (ramlng method 
used to create the diagonal comer on stockade house. Ute select 
pine for the corner trim and galvanised nails for ail fastening. 

Gla» d^ail g DMtOi W3X£ 



tn&dti/ 

dili*i 

fr4»lCv ca^\* 




IfWwooi <sft f jtwJs 
cev 



sutCerAr . 

To build skylight, rip rabbeted jamb 
stock on your table saw, then, frame 
the opening to suit and have glass 
euslom-eul to fit. Set wooden slop in 
caulk for dralt and waterproof joints 



HOUSE-FRONT IMPROVEMENTS 

f Continued from page t4B) 

of this type of architectural styling 
abound in entail villages and towns — 
especially in the north eastern part 
of the United States. As can be seen 
in the photo, this* oid-timer has been 
expanded at least once in its lifetime. 
The smaller, dorntered section at left 
is about 125 years old The gabled 
structure was probably added about 
75 years ago. 

When renovating a house that pos- 
sesses all the charm of this one, it. is 
important to give a lot of thought in 
advance to what should not be 
changed at atL For example, the feel- 
ing achieved by the various design 
elements is good! Dormers are in- 
teresting,, windows are well placed 



and the porch adds a charm that you 
would be hard-pressed to improve. 
As a result, our suggested “changes 1 ' 
aren't really changes, but add-ons. 

A wooden deck Is added at the 
front right at the same elevation as 
the existing porch. Instead of having 
the porch underpinnings exposed, an 
earth berm gently slopes up to cover 
ties, Grand-seale steps added to deck 
and [Kirch direct the eye to the front 
door — which heretofore was anon- 
ymous, thus hard to spot. Again the 
change is simply a matter of routing 
attention to the front entry. 

■ Two-level colonial. You needn’t 
lie an architect to realise that the 
front entry on this house is not the 
best match possible with the house 
proper; its oversize A-roof line visu- 
ally fights the other two roof lines. 
The new plantings and walkway here 
make an impressive change all by 
fFJ ease rum .ro pane J5S) 



STRIP PAINT 
OR RUST 

Fast, Easy, without 
Harm to Surface 




Flaking, cracking, blistering paint 
and rust are easily removed down 
to the original surface, Wiir not 
gouge or dig into surface like a 
wire wheel or disc, Use Grind-Q- 
Flax for sanding, cleaning, polish- 
ing, grinding on any tough or stub- 
born job around the home, on 
meiai or wood, on aulos, boats, 
wrought iron, furniture, window 
frames, shop tools. Fils all hand 
drills and bench motors, Heavy 
duty abrasive cloth flaps per 
wheel; Coarse HO flaps, Medium 
140, Fine 160, Fils electric drills or 
Vz >r shalt bench motors.. 



GRIND-O- FLEX 

FLEXIBLE FLAP SANDER 



SAFETY 

ST£€i 

FLANGES 



5" Diameter in — 
Fine. Medium 3p 
or Coarse , . 



MERIT 



A 

ABRASIVE PRODUCT*. INC. 
r 

201 W. MANVILLE, BOX 5447 

cowpton, California goe?4 



If not available at your hardware Of 

I home center, order dfrecl by mail: 

pi Fiea&e &end one 5" 

I I I GRINO-O-FLEX 5 5-95 

j - H S,ive $.45. order iwa 
1 I GRIND-Q-FLEX 

I f - 1 £.ive $1.10, order three 
I J G&iND-O-FLEX 

I Please fc r Pipe M<4lvm “ Coarse 

Add $ 1 .00 1g t and hand ling . Sorry no 

■C.O □ B, 



SI 6.75 
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WINTER TIRES 
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Hat 1 ihouldt, r-lo thou Idc r sleol 
ticlia wch 2 pqljrejtai trgrd r.idiJl, 

Fhn'n Give i flood Iffleilofl infliud 

or snow. A filial tiro Id* goonJ 
handling and a tofl Tide. 




McCraary'ii occmpnii ca I mud ;ihd 
■nsw e»»«. Hat polyottm cord pUflB 
lorn soli ndo flidiil alylo Head 
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T rro S- rtufrbvr Cttfnpsny 
B«t 749, Indian a, PA f i 1 
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Plexiglas. skylight ov«r the 
ranch hpuge entry will span 
at tao$t one rafter. Attach 
plastic to m!d-rafier a a 
shown at right tor positive 
fastening and moisture 
proofing. Installation at 
edges (to rafters and head- 
era) Is sketched below. 

EnJ d&fctli ? 
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Flashing should extend at less! 12 In. under 
shingles on both sides and along upper edge. 
Bull edges of shingles above the skylight are 
shimmed slightly to divert ralnwaler toward 
the sides so shingle granules will not wash 
over— and scratch— the plastic skylight. 



HOUSE-FRONT IMPROVEMENTS 

fConfimred item papa y$ r j 

themaelvea, However it might be -x 
good idea to consider modifying the 
entry’s roof along the style shown 
here. Til PM t b version the A is re- 
placed with a shed-type roof. The 
shingles disappear and in their place 
we find sheet-acrylic plastic installed, 
to give a greenhouse effect. A rec« 
tungukr Hush door replaces the old 
one (with its ha If- moon top) artd a 
sidelight complements the skylight 
V Hunch house. This home la im- 
proved almost instantly with some 
com hi on -sense plantings and plant- 
ers. For many, these changes would 
sulllee. Others, however, may elect to 



go all the way and install a sidelight 
and skylight as shown. 

As can, he seen in the before photo, 
the front entry is dark and receding 
— really just the opposite of what a 
good entry is all about. The three 
areas Of change — carpentry to the 
house, new landscaping and a large 
front step moved in line with the 
house front piano, changes that look 
by ISO 0 . 

■ t’ape Cod house. Changes suggest- 
ed for this cozy and familiar house all 
have to do with landscaping. Here st 
is a matter of rerouting the front 
walk— to make the yard appear larg- 
er — -and to add plantings that blend 
with the house and serve to direct 
the viewer's eye, * * * 
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Rain Dance 
lasts longer than any 
leading car wax. 

Water beading proves it Du Pont guarantees it. 




We tested Pain Dance' against all the leading car 
waxes. ..paste and liquid. ..and ‘Rain Dance' keeps on shining 
longer, keeps on beading water longer, rain after rain, wash after 
wash That's why we can guarantee it will last longer on your car. 
Premium perform once Rain Dance' is easy to use. it gives your 
ca r o fantastically brilliant shine because Ra In Dance cleans 
deep down as It waxes. And that shine lasts longer. 

Du Pont guarantees it. 




OUtlJUNTlK: "VAIN DAMCf" u gurresruwd iq KMp or, tjeocvrvj dftd ihKwg idng# (hcri ONy staging hgutaor paue- 
CO' Mil r nt* rofTipnioiy KJM-J rtfur- ww«i ’ B-4J31 f * ^ • H’Wh, W •! kt Mi 
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World's fastest 
cargo ship Miss 

Traveling several leel 
above water on an air 
bubble, a new alumi- 
num-hull Navy surface 
effect ship jSES) will 
go three times as fast 
as the fastest cargo 
ship. The 3000-ton 
vessel 270 feel long* 
105 abeam, will carry 
a crew of 125 , Gas 
turbines will run war- 
erfe! propulsors. The 
unique craft, being 
built by Rohr Marine, 
California, has been 
prototyped in a 1 D 1 - 
ton version (insert), 
that hit 103 mph in 
the Gulf of Mexico 
las« year. 





Wake to radio or tape 

Compact portable recorder also has 
AM/FM radio wilh frequency conirol. It 
records from radio; has tape shutoff and 
timer for use wllh tape or radio, GE 
Model 3-5221 about $150 at retail stores. 



Tough trailer anchor 

Hitch your trailer coupler 
to a welded steel stand, 
and take off for town (or 
highway help) in the tow 
vehicle without worries. 
Hiich ball on stand is 
available in all coupler 
sizes. Case-hardened 
chain secures coupling. 
Adjusl post to vehicle 
hitch level by removing 
bolt (left), Aboul $90 
GHCO- 3715 Minnehaha 
Ave,, Minneapolis, Minn, 
55405. 





Carry-all carts collapse to stow 

Haul groceries, leaves or garden produce in a cart that fits (he car trunk. Collapse- 
0 -Carts come in 23x3G-inch or 22 x 33- inch si?es with straight or bar handles. From 
$94, Eric Knebel Co., ,5147 Burlingame Dr,, Ailanta, Ga. 30360, 



Talk turkey 

Produce gobbles, yelps or purrs with a 
new turkey call by drawing a striker 
through groove of call. Yelp to call purr 
to bring him close. $7.95. Penn's Woods 
Products, Delmont, Pa, 15636. 
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POPULAR MECHANICS 



THE ABCS 

OF INSULATION 
START WIT H 




When you investigate insulation for your home, 
start by comparing R values, They’re the standard, 
means of measuring insulation's effectiveness per inch 
of thickness, A product’s R value expresses its ability to 
resist th e natural te n dency of hot air to flow to wa rd cold 
surfaces. A poorly insulated home lets in unwanted heat 
in summer and loses expensive heat in winter. 

Insulspray 11 foam insulation, a patented new 
product from Borden, has an R value of 4.3 per inch. By 
comparison, fiberglass has an R value of 3.3 per inch. 

In a typical house with a 3 W sidewall, Irtsulspray 
will provide an R factor of 15, fiberglass batts 1 1, This 
means Ensulspray offers 36% more thermal resistance. 
Check from A to Z, and you won’t find an insulation 
product for your walls with a higher R value than 
Insulspray. 

“R'" stands for results, too. Insulspray foam 
insulation fills the space within the outside walls of your 
house, where much heat can be lost So Insulspray 
helps hold down both heating and air conditioning bills 
and makes your home quieter. 

Another R to remember is reliability. Insulspray 
foam insulation is available only through trained, 
authorized Insulspray contractors. And it 1 s produced by 
the Chemical Division of Borden, a name you know and 
trust. 

Look at it this way A, we need to conserve energy 
B, you want to hold down fuel bills. And C, you should 
get the best performance for your insulation investment 

Note: R value is 4.3 at 72 degrees F, and 4.5 at 32 degrees F. 



hoi high R value, results and reliability, investigate 
Insulspray foam insulation for your home, 




FREE! WRITE TODAY FOR A 
MONEYSAVING FREE BOOKLET 

with 50 suggestions for reducing your 
home energy requirements, plus the 
lull story of Insulspray, 

Borden Chemical 'Borden Inc. 

180 East Broad Street 
Columbus, Ohio 432 15 



Borden Chemical.' Borden 

Insulspray Department 

PO Box 701, 

Medina, Ohio 44256 
Please send free booklet to: 



Name 



Address 




State 



Zip 
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S25.000 VW Rabbi! 

Want a VW limousine? Figure sis months 
and $£5,000, says a California dealer 
who converted a Rabbit to a 1B1 3-inch 
luxury limo Standard VW was sliced in 
two and a 26-inch section, including two 
extra doors, welded into !he gap. Back 
scats four in lurtcd elegance around a 
burled wood bar tt has stereo, phone, 
lamps, otnof amenities Need one? Try 
Marline* Body Shop. First and French. 
Santa Ana, Calif. 92702. 



Smart digital stopwatch 

11 you have to clock racing cars, boals, 
horses,, swimmers or track contestants, 
a new digilal stopwatch with built-in 
memory is designed to meet the need 
ol almost any timing situation. Thanks 
to this feature, you can time each indi- 
vidual lap Of a race, then bring in overall 
time of the event by flicking a linger. 
LEDS are readable even under brightest 
s untight, Cos? Is $125 ($60 without mem- 
ory). Auto World, 701 North Keyser. 
Scranton, Pa, 16506. 





Wrench with a tight bite 

Serrated jaws of a versatile new wrench 
stay parallel as they Close in on hex 
huts, round pipe or any object up to an 
inch across. Ratchet action Is imposed 
by a vinyl -coated' handle. The chromed 
Jak-Lok too! coats $9.75. Educational 
Products, Box 60S, Mineota, N.Y, 11501. 




From can to cook pot 

Now you can cook canned looda in the 
can over open tiro or stovo. A vinyl-coat- 
ed, heat-resistant Kan Handle latches on 
any opened can; releases by lever on 
handle- $1,95, Dick Cepek Co., 9201 
California Ave,, South Gate. Calif, 90250, 



Bike fun for doctors 

Now they've combined a stationary exer- 
cise bike with an electronic brain tor the 
doctor's office. You'll gal to ride it, may- 
be, when you go in for your annual phy- 
sical. The computerized bicycle exer- 
ciser, known as the Dynavit, automatical- 
ly measures the rider's heartbeat as he 
pedals; even counts eateries burned 
away during the “ride," The machine, 
a diagnostic tool, was demonstrated by 
the young lady shown at a recent Design 
Engineering Show in Chicago. 
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We're Champion Building Products, And 
we want you to know more about paneling. 

Whether it sour own famous Weldwtxxp 
paneling— or anybody vise’s for that matter. 




Sunrise 



We wiirtl you to know that paneling has 
a personality all its own, {Notice how we 
achieved the rustic look of a ski lodge, by 
using our new Pine view u paneling in the 
reborn shown here,) 

We want you Lcj know that some paneling 
is faced with real wood and others with not 
so real wood. (Wcldwood conies in a complete 
range of authentic hardivood veneers, or 
amazingly faithful simulated woodgrains 
such as Pine view With a veritable forest 
of st y les , textures Eind prices to choose from.) 

We waul you to know that good paneling 
provides long-lasting fjeauti with a minimum 
of care. 

But most of all. we want you to know 
that pane Ling is neither wallpaper nor paint. It 
lias warmth and presence in a room, in much 
the same way a line piece of furniture docs. 

We make Weld wood paneling. And we 
make all kinds of other building products like 
lumber, sheathing ami VYeklwood' sidings. 
(Wood has been a way of life for ils for nearly 
bo years.) 

If you'd like to know more about paneling 
or any other building products. contact your 
I leadquarters/ Champion Building Prmlucts 
I kaler ('formerly T.S. Plywood). He's listed in 
i!k j Yelk i w Pages under "Paneling." 

Or send for our full-color booklet, "AIL 
AI>out Wall landing" Its filled with decora- 
ting hints, and it's yours when you send your 
name, address and bOtr to Champion Buikling 
Pniducts, Box 61, New York, N.Y, HW> L6. 
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Weldwood 



PANELING 
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Champion Building Products" 

Ghampson International Corporation ( Ihnnpi-jn (nlci^.lltQ^iTl C-arpO^'D' 1 19? t 






set 

the Pace, 
in style! 

Step inside the new Pace Arrow. You' ne 
ready for adventure ■ — rn □ world of total 
comfort. 

You're surrounded by beautiful fabrics and 
the warmth of wood paneling. And space to 
really live! Check all the new features for 
1978 — Including a new automotive styled 
dashboard. 

There's also a new 3Z Pace Arrow Luxury 
Flagship. When you see it you'll know why 
Pace Arrow is a standard, for the industry. 

You'll also discover just how affordable a 
Pace Arrow can be. For your family. 

See your Pace .Arrow Dealer Soon. 



! "lb: Fleetwood Enterprises, Inc. 

; R 0. Box 763B 
i Riverside, California 92523 

PM IDT t 

| YES! Please send me more information 
i on Pace Arrow. 

! rw\t i 

] ADDRESS: | 

l I 
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THE 1978 




Protected by a Full One-Year Ownercare Warranty. 
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BY FLEETWOOD @ 




MAN-SIZE TRACTOR 

do«n tough jobs faster 



mors tool -power with 
3nd *11 nn.-' dnvn IniJ 
fiOwfli bsil ftiijilBi 
jqijf ivhDeii. meia Angfit aid 
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HINTS 

FROM READERS 



Internal boring tool 



A soldering Iron or f^un applied to 
the cartridge of a dried ball- 
point [ten will cause the ink to 
flow again . — Ken Patterson 

Coiling texturizer 



Make a ceiling texturize r by at- 
taching a handle to plywood with 
two long screws and mounting 
lung- pile carpet to the plywood 
with screws. Dip the texturizer 
into a bucket of tupping- type joint 
compound and spread it over an 
area of 10 to 20 sq. ft. Then go 
over the area again, working the 
tool vertically to get texture. 

— E.S. Rt/gg 



Make an internal boring or thread- 
ing tool fur a lathe with a good 
quality Allen wrench. Cut off as 
much of the short end as needed, 
depending on size of hole to be 
bored. Shape on a grinder to prop- 
er angle. If it is to he a threading 
tool, shape it to the conventional 
GO' 1 angle. — LJ . Bourgeois 



Heat restores ball-point pen 
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are aJt of that atid more. They have 
& lumbar support and a "memory" 
that allows them to be moved up for 
rear-seat hccghh and then automati- 
cally go back to their set position on 
the track. Furthermore, their form 
rivals their function: All seat-ad* 
juatment levers are integrated into 
the seat frame itself — a beautiful bit 
of industrial design. 

The rest of the interior is also well 
executed. There's an overhead con- 
sole with digital clock, excellent 
instrumentation, inside deck-lid 
release, inside adjustment for left- 
and right-hand mirrors and more. 
Under the hood is a IbOG-cc or 2600- 
cc Silent Shaft Four (single two- 
barrel) with Jet-Valve design £»ee 
description below), and choice of 
five-speed or automatic. 

Dodge Colt station wagon 

Also new for ’78 among Mitsubishi 
models sold here by Chrysler is a 



restyled, four-door Colt wagon that’s 
larger than Us predecessor- If* 
shown on page ltiO, Like Omni and 
Horizon, it won't be on side until 
January 78. The wagon is shown 
with optional Estate Package, includ- 
ing wood-grain exterior panels, spe- 
cial interior and trim. 

Plymouth Arrow 

This gorgeous little machine, in 
base, GS and GT series, gets a new, 
sporty Arrow Jet package for "7&. 
Lota of Hut black, stripes and things, 
but done nicely— no cheap chic treat- 
ment for this winner, 

Dodge Magnum XE 

The Dodge boy a lay it cm thick 
here with the mucho macho Magnum 
— for the man on the make. Dual 
rectangular headlights, side by side, 
behind stylish shades of clear poly- 
carbonate plastic, dominate the 
ff turn (o jpage f6QJ 



MCA- JET SYSTEM {MITSUBISHI 

Conventional wisdom says you need a 
rich mixture right around the sparkplug 
id Hre the lean mixtures In today’s emis- 
sion-controlled engines. It also says Ihat 
although exhaust gas recirculation Is an 
evil thing Tor Inal economy, U must be 
used lo reduce niirogen oxides emis- 
sions. 

The Japanese have defied Ihe conven- 
tional wisdom with a new engine mod lo- 
cation —an air '‘Jet’ 1 valve. The relatively 
simple design has boosted gas mileage 
14 percent on 49-states models (Id 41 
mpg) and a whopping 44 percent on 
California cars (to 36 mpg), This is Ihe 
Second lime In two years Mitsubishi 
engineers have done the unconventional. 
Last year they proved a four-cylinder 
could run as smoothly as a Vfl, using 
balancing shahs in the Silent Shalt 
Fours, 

The air jet Is an additional intake 
valve, a litile part the size oT a 10-penny 
nail. It's operated by a lab on the Intake 
valve rocker, so it opens and closes at 
the same time as the intake valve. 

When K opens, an air stream from Just 
above Ihe thro tile plate rushes through 
a port into the combustion chamber, It 
sweeps across the sparkplug and sends 
the remainder a! the air-fuel mixture Into 
a rapid swirl, which pro moles very even 
mixing of a super-lean mixture (13-1 
ratio, compared with 15 to 17-1 for what 
Detroll calls lean), When the plug fires, 
the swirling mixture around the plug Is 
anything but rich. 

Mitsubishi has found the engine actu- 
ally likes a lair a mo uni of exhaust gas 
recirculation. Give it a mixture contain- 
ing about 5 percent exhaust gas and fuel 
economy goes up. apparently because 
the gas helps Jean out the mixture in a 



CLEAN AIR) 

relatively uniform manner. At 10 to 15 
percent exhaust gas, however, the en- 
gine starts fo sutler. 

The only special service requirement 
on the engine is adjusting clearance on 
an extra set of valves. It's done at the 





Jet valve It an additional Intake valve 
and H will alto need an adjustment. 



same time as the intake valves and the 
same way, with a feeler gauge. 

Can ihis Jet valve be used on u.S. 
engines? No one at Chrysler knows, be- 
cause Ihe Mitsubishi is an overhead 
cam, hem I -head with crossflow (intake 
valves and ports on one side, exhaust on 
the other). You can be sure some em- 
barrassed Chrysler engineers are trying 
to lind oui. 

A Chrysler engineer looked at the 
Mitsubishi design with undisguised ad- 
miration and a louch of jealousy, "li 
looks simple Put ll lakes a lot of time 
and money to check it oul. If one of us 
came up wilh an idea tike that, and Iried 
lo get a budget to teal it, thoro'd be 
some old-timer who'd say 'It can’t work' 
and lhal would be that." 



Get the Irwin 
workshop specie! 




Have Irwin quality 
Speedbor* “88" bits^Yj* 
to T— at your fingertips 

Get 13 precision-engineered 
Irwin Speedbor* “88" wood 
bits with 14' electric drill shank, 

sires %\ Hi. H\ Hi. VC, Hi, 

%\ vc, vc, % K , r. 

Plus an all metal storage rack. 
Popularly priced for home, 
farm, lac lory, school work- 
shop. Bits forged irom finest 
tool steel. Heat-tempered full 
length. Machine-sharpened far 
fast, clean, accurate culling 
power. 6- bit set with rack also 
available, %* to T- 4. 6 and 
13-bll sets elan available in 
plastic kits. Buy Speed ber bits 
In sets-or select 1 7 in- 
dlvldual si*ea, 14" 
1J4",-at your Irwin 
hand tools dealer. 



Irwin Screw StsrLir. 

Marks hole, elans hole, threads 
hole for (crew lo easily enter wood 
end non- mein! materials. Handiest 
tool In years for home end fob 
Get one soon. 
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every 6ft a a good 
as The name 
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45“ FLEX EXTENSION 

for your POWER WRENCH 
or HAND DRIVER 

Better than a Universal feint. 
Full Control— NO wrap-up! 
•Gets amend obstruct ions. 

satisfaction GUARANTEED 

W SO. OR SI 2. 50 post paid 

with FREE Brake Spring Corn- 
pressor Teel 
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wilh FREE Torque Bar flemovat 
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SAVE 

DERBY 

CUT 

FUEL 

COSTS 

NATE. . 

WITH A 




. WEATHERSTRIP 



ONE HAND OPERATED 




T-50 

STAPLE 



SHOOTS A STAPLE 

WHEREVER YOU'D DRIVE A NAtLI 
FASTER! CHEAPER! BETTER! 



You'll uvt up 10 30% 04i Juat bUli 
when you tniulals and weatherstrip your 
Iiouhi wfth an Arrow 1*90 Staple Gun. 
You ttv* your cwn energy, loo — at 
*tfl at labor cotta! ITt a breeze — 
m SQUEEZE and yEHf’vt nailed HE 



AVAILABLE AT ALL THESE 
PARTICIPATING STORES: 



• Ace Hardware 

• Agway Stores 

• American Hardware Stores 

• Carter Lumber 

• 84 Lumber 
t Grossman's 

• HWl Stores 

• K Marta 

• PRO Hardware 51 ores 

• PRO Mart Home Centers 

• Sentry Hardware stores 

• Sutherland Lumber 

• True Value Hardware Stores 
t Trustworthy Stores 

■ Western Auto Stores 

• Wicket Lumber 

• Wootco 



And at all Leading Hardware, Heme Center 
1 Discount Department Stores Everywhere. 



Jh U«TM *!ihI. 5p*J 1 T T1 innh H J DPMJ 
In C^njrfn «5W Mr'rnpalil.pn (.fur, M'-nli(*l WPP 

The Standard of Excellence 
By Which AH Others Are Judged 



front end. Stripped* in its innocent 
unapt ioned setup, it’s racy enough. 
But with the Open Road package it's 
downright lascivious — fender flares, 
fat GT redials, engine-turned instru- 
ment panel and more. 

Dodge Aspen, Plymovlh Volare 

These successful coupes, sedans 
and best-selling wagons get the re- 
quired nose powdering^ — new grille 
and taillamps are the giveaway to a 
*78. A single series replaces last 
year's basic. Custom and Special 
Edition series. It's supposed to sim- 
plify the lineup and give you the 
flexibility to mix or match the new 
Custom and Premier interior and 
exterior trim packages along with 
present popular options, such ns the 
Landau or T-bar roof, and new op- 
tions, It'll still be tricky to price that 
new Aspen or Volare on the big day. 



The big ones 

Dodge Charger and Monaco. Plym- 
outh Fury and Chrysler Cordoba, 
on a wheelbase of 114,9 inches or 
117.5 inches, also get. obligatory 
freshening. 




Dodge Coll station wagon for r 7B. 



New Yorker Brougham, Newport 

Lineup is two and four-door hard- 
tops in both series with 4QQ-cu, in, 
VB lean-burn engine. Lockup torque 
converter boosts mileage. 

(Aw service tips, ju,m jp n^; . 



FUEL-SAVING LOCKUP TORQUE CONVERTER 



Twenty-odd years ago, a big heavy Pack- 
ard with I ha Ultra- M at ic automatic trans- 
mission got about 5 mpg in city driving, 
but turned In some dazzling figures— IB 
mpg or so—on the highway. Its secret 
was a system that locked up the torque 
converter with a friction cluloh plate. As 
I he car cruised down the road, if oper* 
ated as it it had a manual clutch. This 
was obviously more efficient than trying 
to transmit power through oil. as is done 
in the ordinary converter. Chryaler's 
resurrection of I he lockup converter is 
expected to improve highway fuel econ- 
omy by up to eight percent, and city 
mileage by two percent. Every little bit 
helps. 



LOCH -U* CIUTCK 1 FHJCTIQN s U fttApE 




The Chrysler design is much different 
from the old Ultra* Matic r which had a 
separate clutch plate. The Chrysler 
clutch has a friction surface in the con- 
verter front cover. Next to It is a king- 
size piston attached lo the lorque 
converter's turbine wheel, which is 
mechanically linked to (he transmission. 
Oil is pumped into all parts ol the 
torque convener, including both, sides 
of the piston. This keeps the piston in a 



balanced position, away from the cluloh 
surface. II the oil pressure between the 
piston and clutch surface were relieved, 
the pressurized oil on the other side of 
the piston would aulc malic ally push it 
Into contact with the friction surface, 
engaging tho clutch. That's exactly Whet 
is done, and here’s how: 

The transmission has a component 
palled a governor mounted on its output 
shaft. The governor helps control shift- 
ing d the transmission by developing an 
oil pressure signal that is proportional 
to road speed factually the speed ol the 
output shaft), and this signal is also 
transmitted to a valve that is in the oil 
supply passages to the lockup piston. 
At the appropriate output shaft speed, 
with the transmission in high gear, gov- 
ernor pressure Is applied to the valve, 
moving it to open a vent holfli which 
relieves the pressure between the piston 
and friction Surface. 

The opening of I he venl occurs when 
output shaft speed is 850 rpm on V&s 
(about 27 mph) and 1100 rpm on Sixes 
(about St mph). with the transmission In 
high gear. If you have a heavy foot on 
the gas pedal and the transmission up- 
shifts at high speed, the lockup clutch 
vent valve is moved simultaneously with 
the upshift. 

The engagement of the dutch is very 
smooth, but you can be sure the system 
is working with this simple test: Get the 
transmission into high gear (road spaed 
at least 35 to 40 mph) and hold it there, 
wilh Fight ihroiile pressure. Next, moder- 
ately mash the pedal, enough tor some- 
thing to happen but not hard enough to 
kick down the transmission. You should 
feel a lugging of the engine, as if Ihe car 
had a manual transmission and were in 
high gear, not the easy speedup of Ihe 
engine as Is typical with a conventional 
torque converter. 
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popular mechanics 






In chain saws, 
as in everything 

else, you get 

what you pay for. 




"Bargain" chain saws are fine as fong as you don't 
give them a lot of hard use. 

But if you use a chain saw often, and you use il 
for lough jobs, it pays to spend a little more for a 
John Deere 

For example, all Deere chain saws (except the 30) 
have isolated engines that reduce vibration and make 
your cutting job easier and less tiring 

Our sol id sprocket-nose g uidebers come equ ipped 
with chisel or sen* -chisel chains that chew through 
even the hardest of woods. (You'd be surprised how 
q lie kly ' ' bargarn-pn ced saws bog down when t he ^ 
going gets tough } 



Choose from 5 all new Joh^ Deere 
Chain Savwg rang-ng from hghtwgigm 
to prol$ssjonef rrcdeis 



You also get a powerful air-cooled engine. Auto- 
matic oiling. Plus, on the four larger saws, extra safety 
features like a molded plastic handguard. a special 
'chain-catch" to protect you ii the chain should break, 
and a throttle; interlock lever. 

Mai u rally it costs a little more to build in all these 
professional quality features. 

Bui in chain saws, as in everything else, you get 
what you pay (or 



Nothing runs like a Deere: 
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PARKS 12"THICKNESS 
rHnno PLANER 



The PARRS NO 
55 is j compact, 
modestly priced 
planer with mill 
planer precision 
and tMgeednesa. 
M.:we than 40,000 
in pse ar-ounS the 
world Write NOW 
Tor complete de- 
tail* ! 
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SOME CHRYSLER SERVICE TIPS: 



■ A lightweight, all-metric Japanese air- 
conditioning compressor makes its 
debut on 7ft Chrysler Corp, cars, if it 
ever needs service, however, skip the 
dealer, (or (he compressor is the same 
unit (hat ha3 been marketed with retrofit 
airconditioning systems by Independent 
U.S. companies lor several years. Now 
called the Sankyo. the compressor used 
to be known as the Abacus. Any inde- 
pendent airconditioning shop should be 
able to service it and rebuilt replace- 
ments should be readily available at 
indapendont parts suppliers. 

■ When is cast iron lighter than stool? 
The answer is when the steel is a dense 
piece of machined metal and the cast 
iron is a simple, hollow design. In the 
case ol the '78 Chrysler IQO-amp. alter- 
nator, a cast-iron pulley is hatf-s-peund 
lighter than the machined steel pan it 
replaces — also lots cheaper to make. 
Unfortunately, it takes a new special 
puller to remove it. 

■ Chryslar’s 70 six-cylinder cars get a 
weight-saving aluminum brake master 
cylinder with plastic fluid reservoir. You 
can replace the sealing cups it they 
don’t hold pressure, but If the cylinder 
bora is pitied, honing is a no-no, 
Reason: bore has a special surface 
treatment and hone would remove il, 
adversely affecting component perform- 
ance. find pitting? Replace the part. 



■ When Aspen and Volare were Intro- 
duced in 76, one nicely was a super- 
quiek-puM instrument cluster. Speedo 
cable housing was caged Ic the cluster 
holder, so you didn't even have to reach 
up In back of dash and disconnect it. 
Unfortunately, holding the cable this way 
led to some dashboard noise, and quit) 
is the magic word today. So for 76 
you'vn got Ic reach up and disconnect 
the cablo before pulling the cluster. 
There’s a passable access slot for your 
hand, even on cars that are equipped 
with airconditionjng. 

■ It you use your automat ic-transrms- 
si on -equipped Chrysler producl in 
heavy-duty service, you should change 
the oil more often on 70s (and some 
lata 77s) than previous models. Chrys- 
ler dropped the drain plug from I he 
torque converter, as a I ale- 77 running 
change, so you can drain only half the 
oil, just (he amount that comes out when 
you pull the pan. Recommended interval 
is lowered from 24,000 10 15,000 miles. 
No lluid change is specified tor so- 
called "normal" service. 

9 Many 76 Chrysler products will have 
a new, lighter radiator, with a single 
row of tubes, instead of the usual dou- 
ble row (cooling for both). II you have lo 
get a replacement, the two designs are 
physically interchangeable, so get what ‘3 
easily available and/or cheaper. 



THERMOQUAD SERVICE TIP 

There are tough new standards cover- 
ing fuel evaporative emissions for 78 
models, and they re leading to some 
more strange underhood gadgetry. 

One lhat could give an unknowing 
Saturday mechanic a whole weekend of 
troubleshooting distress is a vacuum- 
electric fuel bowl: vent on the four- 
barrel Carter Thermoquad, used on 
many Chrysler products. 

The device — a flap valve — is screwed 
Into |hs top underside ol the carburetor, 
it vents the carburetor fuel bowl only to 
the charcoal canister when the engine 
is off. and only lo the inside ol the 
carburetor air-c leaner housing when the 
engine is running. This is the way fuel- 
bowl venting is supposed to be done. 

When the engine starts, manifold vac- 
uum pivots the valve to close Off the 
line to the charcoal canister, open the 
vent lo the inside of the air cleaner and 
hold it in lhat position. 

Whan the throttle is Opened wide, as 
during acceleration, manifold vacuum 
drops, The llap would swing back, but 
an electric solenoid takes over. 

Although the solenoid isn’t strong 
enough to move the vent llap (hence the 
use of manifold vacuum). It is capable 
of holding the flap In place. This is 




H esi la I ion -on -a ec e 1 0 rati □ n may require 
troubleshooting; evaporative controls. 



important, for the vent otherwise would 
go lo The charcoal canister, which is 
vary close to atmospheric pressure, 
measurably higher than the pressure in- 
side the air cleaner, Higher pressure on 
the fuel in the bowl would increase the 
fuel flow. The mixture would suddenly 
go excessively rich and the engine 
would hesitate during acceleration, 

If you gel a 78 Chrysler product with 
the Thermoquad, keep this in mind, A 
malfunctioning solenoid, perhaps an in- 
advertent disconnection of the solenoid 
wiring connector, could cause that hard- 
to-lind performance problem. 
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CARS ARE MADE TO LAST. 
QUAKER STATE’S MADE TO HELP 
SEE THAT THEY DO. 



The plain and simple fact of 
the matter is this: helping cars 
last is Quaker State Motor Oil’s 
only job. And now, Quaker 
State filters can help, too. 

For over 60 years, people 
have trusted Quaker State. 
And for very good reasons. 

Quaker State DeLuxe, 
Super Blend and HD are 
made from Pennsylvania 
Grade Crude Oil. Then 
formulated and blended by 
lubrication specialists, 
dedicated to producing quality 
automotive oils for your car. 

By the time Quaker State is 
poured into your car’s 
crankcase, ifs passed strict 
quality control standards. To 



make sure your car gets the 
protection it needs. 

The result? If you use 
Quaker State regularly, you 
can help avoid expensive- 
engine repairs. 

Quaker State didn’t get 
to be the best-selling motor 
oil in America for nothing. 
Quaker State means quality 
and value. Quart after quart 
after quart. 

Look for Quaker State 
Motor Oil and Filters 
wherever they care about cars. 
Because Quaker State helps 
cars last. 

And to car owners these 
days, nothing’s more important 
than that. 






Now-get this fine spray without 
aerosol propellants. 

A fine anti- per spirant spray— gel it from 
Mermen's squeeze borrle, instead, No 
aerosol propellants— just proven anti -wetness f 
protection in about the most economical form 
you can- buy. And (he whole family can use it! 

MennenAnti-Perspirant 
Spray lasts 3 times longer 
than aerosols. 
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could just measure manifold vacuum, 
hut find* it get* a better signal 
for its. computer by checking pres- 
sure. Sensor contains a variable re- 
sistor to convert pressure changes 
into an electrical signal for the- com- 
puter. 

■ Engine sjieed (signal from elec- 
tronic ignition control unit). 

■ Crankshaft position sen nor. This 
is a magnetic probe positioned at 
the rear of the engine, where it is 
triggered by 11 disc mounted on the 
rear of the crankshaft. The disc has 
four teeth, 90' apart from each 
other, and when a tooth lines tip 
with the sensor, it tells the computer 
the exact position of the crank, G M s 
MISAK uses it similar setup, with a 
diac at the front of the engine, hut 
the CM sensor is adjustable in set 
ignition timing. 

The computer uses a lot of juice, 
so during cranking it's out of the 
picture, so starting is not imps i red. 
The electronic ignition system auto- 
matically triggers the Ignition coil 
fit 10 before top dead center. 

Once the engine starts, the com- 
puter is supplied with current 
through a relay. If the computer 



fails, the liming automatically goes 
to to 1 KT1H\ which enables the en- 
gine U* run and that's about it. In 
the computer-failed mode, the engine 
performance and gas mileage are 
terrible, so the motorist knows some- 
thing^ happened. 

The computer is under the dash, 
but you should normally never have 
t r i touch it. To make a basic check 
of the system, start the engine and 




Small Bwllch on EEC calibration module 
allowi adjusting Ignition timing ± 2 4 . 



with a timing light, see if the marks 
at the front of the engine and crank 
pulley are aligned, in accordance 
with the specs on the under hood 
decal, Then rev the engine up to a 
high-speed rpm given on the decal, 
and timing should advance per specs, 

a 1st] on the decal. 

The Ford calibration module does 
have h little switch that jjermits 
changes in ignition timing of two 
degrees plus/ minus. This gives the 
system enough flexibility to correct 
fur production tolerances and any 
changes necessary for emission enn- 
troJ. The access slot to the switch 
is sealed, however, and it takes a 
government okay to remove the seat 
and make even the minor change. 

EGR control 

The exhaust-gas recirculation sys- 
tem with SEC is no longer the sim- 
ple little vacuum-controlled dia- 
phragm valve, it's operated by air 
pressure, supplied by the air-pump 
system, and it has a variable resistor 
built into the valve stem. 

As the stem moves, the resistance 
changes, and changes an electrical 
signal to the computer, which tell 
the box the exact opening of the 
EGR valve at that instant, 

The computer then makes adjust- 
ments if necessary by activating or 
deactivating either or both of a pair 
of solenoids mounted on Ihe left side 
rocker cover of the 302 VS. 

The first solenoid in the circuit 
is normally open; it will pass air 
pressure unless current from the 
computer closes it, The second 
solenoid is an nir vent, normally 
closed. That is. when the current is 
chopped, its air vent closes and it 
will pass air to the EGR valve. When 
current is supplied to this vent 
solenoid hy the computer, the sole- 
noid will open and vent the pres- 
surized air to the atmosphere. 

If the computer wants maximum 
EGR, it does nothing, and com- 
pressed air flows through both sole- 
noids to the EGR valve. If it wants 
to stop EGR completely, it supplies 
current to both solenoids. The first 
one cloaca to stop the airflow from 
the pump: the second opens to vent 
the air pressure in the line to the 
atmosphere, so the EGR valve closes. 

If the EGR supply is just right, 
the computer supplies current only 
to the first solenoid, which closes, 
trapping the air in the line and 
holding the EGR valve in position. 

When the computer wants to pro- 
vide only partial EGR, it opens the 
vent solenoid. Full air pressure still 
flows through the first solenoid, and 
only part of it escapes through the 
vent in the second solenoid, so the 
EGR valve is partly opened. 



What every 

stubble bum 
should know. 

The Closer you cut your stubble, the longer it takes to grow back. 

The longer it takes to grow back, the less likely 
you will look like a stubble burn 
before you have to shave 



again. Which brings us 10 
Mennen Skin Bracer 1 ' 

Pre- Electric Shave Lotion, 
it tightens your face, 
conditions your stubble so 
you can shave extra close 
It even helps lubricate your 
razor head, and it's got that 
clean Skin Bracer iragrance 
Congratulations, You are 
soon to join the ranks of the 
ex -stubble bum 
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To make a basic check of the EGR 
ay stem, warm up the engine, discon- 
nect the hose at the valve and put 
a finger over the hose end, With the 
engine idling, you should feel 
nothing, Rev the engine and you 
should feel some air pressure, The 
design of the EGR valve does not 
allow visual inspection of valve stem 
movement. 

Air pump control 

The air pump system control also 
is done with a solenoid, mounted on 
the left side valve cover next to the 
EGR solenoids. When the computer 
wants the pump to send air into the 
exhatlst system, it activates the 
pump solenoid, which closes off a 
valve to atmosphere. To atop the air- 
flow, the computer cuts off the juice, 
deactivating the solenoid, and the 
vent valve opens. 

The valve should not be venting 
when the engine is idling, therefore 
the solenoid should be activated. To 
cheek, remove the connector from 
the solenoid, then reconnect with 
a hand on the solenoid body. You 
should feel the solenoid click as you 
reconnect. 

Reduced maintenance items 

A 10, 000 -mile oil change, 52,600- 
mile 1 coolant drain, a “lifetime" PCV 
valve and no-lube ball joints are 
among the major reductions in main- 
tenance un various "73 Ford prod- 




Three solenoids In EEC system are lor 
EGH vent, pressure and IhermAClor conlrol, 



ucts, As you might expect, they're 
controversial. 

Ford tried to promote the “cars 
that take care of themselves” In the 
mid- 1960,3, and it didn't work be- 
c ei use the cars couldn’t. There are 
outside engineering sources that 
claim Ford products still can't, but 
Ford is confidently taking the plunge. 
■ Oil change. The 10.000-mile (or 
10 months! oil change was specified 
only for the four-cylinder and Vfi 
in 1977 but in 1078 it also applies to 
the 2. r i0-cu.-in, in-line Six. This 
means that virtually all of the new 
Fairmonts and Zephyrs i except the 
few with V8s ) will carry the 10.030- 



tnile recommendation, which pre- 
viously was !ist£il only for Pinto, 
Bobcat and some Mustangs. A fitter 
must be replaced at the same time. 

This recommendation isn't as 
drastic as if seems Since the switch 
to unleaded gas, which reduces oil 
contamination, oil change intervals 
have increased to 7500 miles (or 
six months on all U,S, cars, with a 
filter change every 15,000 miles,, The 
change-both-fit 40, 000 is not that 
much different 

■ Coolant drain. The coolant drain 
interval for 1978 is 52,500 miles 
on VBa, 50,000 miles on all other 
engines, with ji three-year time 
maximum. This compares with 
40,000 on fours and VGs, 45,000 on 
all others (also three -yea r maxi- 
mum) In '77, Ford has been gradu- 
ally Lengthening coolant drain inter- 
vals. thanks to overflow reservoirs, 
which minimise coolant loss, GM and 
Chrysler have been recommending 
flush -a nd -refill every two years. 

Ford admits it has no new tech- 
nology to justify the change, only 
statistical data that says it will 
work. The company, however, slid 
recommends an annual coolant in- 
spection, and a drain-a lid-refill at 
Lhut time if the coolant is dirty or 
rusty. 



■ PCV valve. Listing the positive 
crankcase ventilation valve as a life- 
time item is surprising. Only the 
four-cylinder engines are exempted 
replacement interval is 20,000 miles). 

Life- of -car is a strong recom- 
mendation, but of course that 
doesn't say the valve will last that 
long, and if it stops working before 
the rest of the car, you’ll still have 
to replace it. Don’t expect Ford to 
pick up the tab unless you’re still 
within warranty, which is unlikely. 

■ No-lube ball joints. The same ap- 
plies to the M lubed for life” ball 
joints, which are only on the new 
Fiesta, Just because they have no 
grease fittings or plugs doesn't mean 
they'll never wear out, nr even that 
they’ll last as long as hall joints with 
fittings that are periodically greased. 

Ford has picked a perfect design 
on which to make the no-lube gamble, 
which it also made in the 1960a, 
Then, it enriched manufacturers of 
replacement ball joints and the shops 
that Installed them, The Fiesta, how- 
ever, has only two ball joints in its 
strut suspension system, and it’s no 
coincidence they're bolted in place. 

They may well be the easiest hull 
joints In the world to change, so 
even if they wear out. the change 
should be n quick, cheap job. * * * 
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TV RECORDERS 

(Continued from flaps 9flJ 

can record one show while watching 

another on your set. 

Giants do battle 

There are at lea at three different 
electronic systems now being sold 
for home videotape recording : 

■ Video Home System made by Mat- 
sushita and Victor Company of 
J a pan, 

■ Beta max, also known as the Bet* 
format,, made by Sony Corp. 

■ The Great Time Machine, an ear- 
lier recording system made by Matsu- 
shita, sold by Quasar, 

The Video Home System will be 
offered by RCA, Panasonic, Magna- 




Sony PCM (pulse code modulation) peps 
up sound In Batamnic video recordings. 



vox, Hitachi, Sharp and Mitsubishi 

Beta format is sold by Sony, Ze- 
nith, Toshiba, Sanyo, Pioneer, Aiwa 
and TEAC. 

These giants hive taken sides in 
a pitched battle for the millions we'll 
spend for video recorders. Lines were 
drawn sharply last spring when two- 
hour machines appeared. Four-hour 
versions are expected soon, 

Not interchangeable 

The Sony and Matsushita machines 
use ha If -inch tape cassettes, But they 
are incompatible- Cassette box sizes, 
tape speed and other major specs 
differ, Bony owners will not be able 
to use Video Home System tapes and 
vice versa, 

Beta format and Matsushita for- 
mat machines will be priced just 
above $1300. Black-and-white or 
color cameras and automatic cassette 
changers are extra-coat options. A 
color camera, for example, will add 
more than $1000. 

Victor Company's camera can be 
equipped with a Telecine attachment 
which couples the camera lens to an 
8- mm movie projector. Like magic, 
you'll be able to transfer your old 
Super 8s onto new magnetic tape. 

Film gear may be cheaper now but 
tapes can be erased and used over 





TV camera makes 
electronic home movie's 
on Qu&tar'* video 
tape recorder. 



and over. They give top TV-quality 
images instantly. 

With the race for supremacy cut 
full force, the consumer should come 
out the ultimate winner. Manufac- 
turers believe mass production will 
bring prices so low we’ll buy lots of 
VTRfl i video tape recorders). And* 
competition among manufacturer;* 
will help slash prices. There will 
even be lower priced portable re- 
corders for use out-of-doors. It's 
going to be lots of fun building a 
library of memories! *+* 
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PM TOOL TEST: 
Low-vibration sander 



S kil'a direct-drive, orbital finish- 
ing Bander, one of two models 
the company introduced last year, 
surprised me by its low level of 
vibration. Hut I found that unless 
you hold the tool firmly in contact 
with the work, it has a tendency to 
■stutter," 

What I liked about the Model 45!> 
was the way it deposited moat of 
the sanding dust in ridges on the 
work and not in the air. You cart do 
flush sanding on three sides of the 
pad. The need to bear down to make 
the abrasive cut is virtually non- 
existent. Two strong spring e tamps 
hold the 3-\« x in, abrasive papeT 
with n bulldog grip, A hole for oil- 
ing the motor is located in top of 
the handle. 

My pet peeve is short cords on 
tools; 1 wished that the 5-ft. cord 
had been a foot or so longer. That 
would have kept me from pulling 
the plug out of the wall to cover the 
far corners of the surface I was test- 




sanding. A dust-collecting attach- 
ment sold separately plugs into 
most tank-type shop vacuum clean- 
ers, Generally, the sander is well 
made with a nice feel , — Wayne C, 
Leckey 




Sander utilizes strong Spring damps at 
both ends of pad to hold abrasive paper. 



SPECIFICATIONS: Htgh-ap*«d ortal'Sl mandat 

Bearings: 2 ti : ■ ■ i bearings and 1 oU-impfegnatatl 
bronza Itango briar in g 
Capacity: 3H x g-m. sandpaper 
No'lOiiu spi;^ d' 10.000 orbit $ pel Mlnuie 
Ampere rating at 1 15 v.a.c.r 2,0 
Motor; 2’Urrvp. bginoul-protecled, daubla-ineU’ 
land 

Prices: Me del 4 Li 9 a.c only (t/lfl-ln. orbit) 

529.99 

Manufacture*: SAM Cbrp 4501 Peifl-rScm AvQ , 
Chicago, IN 6Db4t 




Save $100 now on the latest Craftsman 10-inch radial saw, With features like 
spring loaded, single control for one-handed, one-step miter arm releasing, 
indexing and locking. Plus extra large, extra legible miter gauge and 26-in. 
rip capacity, more than any other 10-in. radial saw we self. Add the complete 
line of available accessories and you've got the versatility to do a variety of 
jobs, including routing, drilling, buffing and sanding. And since it's our best 
10-inch radial, you get easy to operate bevel and miter indexing and a 1 VjH P, 
ball bearing motor that develops 2Vt HP. By the way. ask about Sears credit 
plans, 

Full One Year Warranty on Craftsman Radial Saw. 

If, WFthin one yea* from the date of purchase, this Craftsman radial saw fails 
due to a defect in material or workmanship, contact Sears and Sears will 
repair It free of charge. 



Accessary Krt ' 
(-32776) 

$*¥• 529.35 
Now 559.33 

* IS-p.ece molding 

* Voiding head 
tjuam 

* 16-IOOlh CB-rbifle- 
lippcd chiou 

* ID-inch ptywoad 
croswul blade 

* IQ-inch hollo* 

ground planar 
bi&de 

* G-Ogglfc* 



3 Biaoe PacK' 
32336 ) 

Save 54.39 
Maw 91 993 




Leg Sot (* 27230 ) 

Sav* 55-90 
New 527.99 




a Gall tin 
Wet/ Dry Vac. 
(♦ 178B5) 

3bv« 530.00 
How 543.33 

Cai mi lorguich. 
sawdJEt e'ean-dp. 




Based Dfi regular separate prices horn 1J77-TB Pn*er and Hand Teo- Carialng Pi •:« hiqher in Alaska and Hiwau. 



IgU^ CRAFTSMAN 

Toaliihil have eirned live right to w#a> iho name. 

©SEAflS, ROEBUCK AND CO 1977 



OCTOBER 1977 



167 







When chisel- burbling nuts bom the lop, 
be careful not Id damage threads ol bolt. 




Tapping screwdriver while turning often 
will loosen light sioi-head screws. 



CRACKING IMPOSSIBLE' NUTS 

( Can tin \stxi from page i ?7> 

low rut will be needed at the middle 
of the flat to expand the nut enough 
m nllmv it to be wrenched off with 
ease, so the trick here is to cut into 
the nut a little bit ami then try the 
wrench again. 

Cutting down into the nut parallel 
to the threads will accomplish the 
same thing now and then, but mostly 
the imi will have to be opened up al- 
most all the way tu the bottom. If 
care is used, the bolt or stud threads 
will be undamaged. 

Tubing wrenches 

Tubing IHtiags can tie a particular 
pain. Usually it is impossible to use 
a conventional box wrench, and an 
open-end wrench will either collapse 
the fitting or round its corners,. Actu- 
ally. the average tubing fitting really 
isn't seized I it’s just tight, except fur 




Tubing wrenches are used In pain and 
are squeezed together Id loosen nuts. 




Impact driver will iMork when twisting 
and lapping won t looaen tight screw*. 



hydraulic brake fittings, and it is 
here that the tubing wrench pays for 
itself. This is a heavy box wrench 
with a section cut out to permit it to 
slip over the tubing which is always 
smaller than the fittings themselves. 
As these are quite expensive and 
entirely too fragile for ordinary nut- 
turning only buy the ones you actu- 
ally need. As with other wrenches, 
a single-hex does the best job when 
the going gets rough. 

Much of the time tubing wrenches 
are used in pairs cm parts that won't 
stand a lot of stress, such us the 
Lin ion that connects the gas line to 
the curb, Rather than pull on cult 1 
wrench while holding with the other, 
try to use the wrenches like scissors, 
squeezing the ends together with one 
or both hands. 

it is vital that the wrench fit the 
nut or fitting. An oversize wrench 
rides over the corners with the great- 
est of ease,. In some cases rounding 



the corners to the point where the 
correct wrench will he unable to get 
a grip. Radiy rusted fastening nuts 
often will not allow the proper size 
wrench to slip over them with ease, 
and there is a temptation to go to 
the next larger size, say an lj ifl 
inch instead of the r, *i inch called for. 
Don't! Instead tap the correct 
wrench over the fastening or fitting 
with a hammer. 

Slot- heads and Phillips 

Screws, both slotted -head and 
Phillips, are used from one end of a 
car to the other for trim, striker 
plates and carburetors, and most of 
the time they present no problem, 
ft lot ted -head screws are easily dam- 
aged by a dull screwdriver when it 
slips out of the slot. For tight slotted- 
head screws, especially the small ones 
such as hold the top of the carburetor 
to the body, the trick is to take a 
sharp-cornered screwdriver and catch 
the corner of the screw slot. Then 
tap the handle Lightly with a small 
hammer and the screw can usually 
be “walked" around until it's loose 
enough to permit removing it con- 
ventionally. 

But some screws are intended to 
be tight. The Phillips-head screws 
that ho hi the striker plates on moat 
cars, are a prime example. At the fac- 
tory they are installed with power 
equipment; removing them with a 
hand screwdriver may he impossible. 

Impact drivers 

This Is where an impact driver will 
I >ay for itself. They sire usually 
around $15 and include a few heavy- 
duty screwdriver bits, They arc avail- 
able to take either ^-inch or 
inch drive attachments, and most 
mechanics prefer the ^-mch drive 
size. To use the impact driver, install 
the correct size bit, insert it in the 
screw and rotate the tool in the di- 
rection you wish to turn the screw, 
Strike it sharply with a medium- 
weight hammer — about 1(> or 20 
ounces, The force of the hammer 
blow not only causes the handle of 
the driver to rotate due to the earn 
action but also forces the bit into 
the slot. After each hammer blow 
rotate the driver in the direction of 
desired rotation as the handle will 
often rotate enough to cause it to 
reverse. As the impact driver is an 
inertia tool, a hammer that is too 
light or too heavy will not work 
properly. And it is vital that sharp, 
fast blows be struck. 

In reassembly, use petroleum jelly 
to prevent rusting and galling and 
seizing, A good grease may be used, 
or even oil But put someth iny on the 
threads: later, you won't have much 
trouble getting them apart! * * * 
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MAST TO THE RESCUE 

fCnmi.nij-pri stam page E>j j 



toward si crevasse. They clambered 
f aboard in the nick of time, and the 
winds that fought the rescue helped 
lift the Huey away from the moun- 
tain as it raced to the Good Samari- 
tan Hospital in Puyallup. 

The would-be conquerors of Mount 
Rainier had lived in ice caves for 

* three days awaiting rescue. Amputa- 
tion. of limbs would have been re- 
quired to save their lives had the 
choppers been further delayed. 

Cooperation makes it work 

Civilian-military cooperation makes 
' MART tick smoothly. The military 

provides the helicopter.**, crews and 
standard equipment. Special medical 
supplies — isulettes for premature 
babies, stretchers anti oxygen equip- 
ment— come from civilian localities, 
plus FM t ra n see i vers for comm uni- 
| eating with hospitals, police and 

Ideal rescue groups, and beepers for 
1 alerting MAST unit members that a 
mission is in progress. 

Chopper landing areas must also 
lie furnished by hospitals served by 
MAST. A number build sophisticated 
I pads; others simply empty parking 

lots when & miu&ion is announced. 

Often outlying hospitals and their 
communities lack sophisticated medi- 
cal facilities and depend on MAST 
(lights. Often the choppers transport 
supplies of whole blood in emergen- 
cies, organs for transplant, or even 
entire surgical teams when patients 
cannot be moved. Premature babies 

* owe their lives to the use of isolettes 
and MAST flights from rural areas 
to large medical centers. 

Fortunately, not every mission 
ends (Ji S 3 grim race for time. Platts- 
burgh AFH crews still chuckle when 
they recall how they scrambled to 
' search for a con pic reported missing 
after their empty canoe drifted 
ashore. Above Luke Champlain, they 
choppered in over a small beach — 
and there w r as the lion tl ess pair, The 
girl raced for the cover of nearby 
woods while her friend frantically 
p- tried to wave off the intruding heli- 
copter. 

Regardless of the nature of each 
cull, the MART record is impressive, 
A single unit saved 114 lives last 
year. Since the program's inception 
in 11170, the Hueys have down more 
■ than 0000 missions from 17 Army 
and seven Air Force bases. When a 
resolution commending the Platts- 
burgh unit passed the Vermont legis- 
lature unanimously last spring, an 
old-timer remarked dryly that it 
probably was H ', * , the first time in 
history that the legislature was ab'e 
to agree on anything/* + * * 



NOW! Your home workshop 
can pay off 



BIG... 

This one 
power-fed tool 
saws, planes 
& molds in one 
fast operation. 

ONLY THE Belsaw 




WILL 



...RIP Power-feed 



flip Saw 




PLANE 

PowQf-ieed 

Planer 



separately , , , 

or All In One Operation... 

- a real money-maker for you! 



your own *•« 

BUSINESS right at home 

Mem 3ntf women ewrywhfcre are ustit| this 
lowcosl pew#rfeed machine to starl 
buiFd iheiT own new businesses . and 
YOU cart do She same Supply lumber 
yards, coni factors and carpenters in 
yum area with door and window him 
base shoe., bed mold cove and 
quarter round ALL of their trim You 
car’ sell picture frame to lumber yards.'painl 
si ores, depd rime nt more s.. . and di ret Mausers. 
Read what itiese Balsa* owners say! 

Irf iKrfi .1 pi. inf. Miin (4 W*rj and n,i„ iiV^e Ihf 

li#-. rinrH rrv VjDron in cl"iifp -r«lMi IhrS^ily 

npm» i^mf rar l tip iiuliil Hit. H i lh« but >nml 
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Huh I irillf nipttlrd 1 m I 4 r put? II dsti mnrthins ,ou 
MV it wifi " 

StepUfl SCUMr Oi an^rvil ir Prniu 
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Only complete workshop 
tool of its kind in the world 
turns rough lumber into 
finished stock. 



The BELSAW Pla ner/Molde r/Sa w is 
a versatile piece of machinery 7 . It 
turns emt profit, able precision molding, 
trim, flooring, furniture,, in all 
popular patterns Rips, planes, melds 
separately .. .or all at once Used by 
individual home craftsmnn, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 

No previous experience necessary 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 

Let Belsaw prove 
YOU can do it, too! 

Try it in YOUR Stiop...on our 

30-DAY FREE TRIAL 

iVe Gbii^aUOn and So Salesman Witt Catl. 

RUSH COUPON 6ElM " PPWE * tpDa 50 

TODAY! 
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BELSAW POWER TOOLS 

9QBT Field Aide Cily Mfl Mill 

HviiM! si-nd «f 1 1- cumpit'lr fuclH ulwul 
PLANEJR M OLDER - SAW und 
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DRIVING GM S 1973 CARS 

(Continued //am ' 

ns fallbacks; Malibu and 
only as notch bar km, Then nil linen 
have specialty coupe versions ami 
wagons. 

The sedans and wagons give excel- 
lent visibility in all directions, thanks 
to narrow pillars and lots of gUm. l 
must sav I do appreciate the rear 
flippers, because they not only im- 
prove ventilation but, with them open, 
you can hear traffic coming up from 
behind. 

These cars are ultra quiet; ex- 
tremely well insulated. That's due 
partly to one-piece molded headliners 
and partly to one-piece molded car- 



peting extending under front seats. 

All As offer standard, with 
Y£s optional (except on Pontiac's 
really great new Grand Am t which 
uses the 301 VK as its base engines 
The smallest Vbs are Buick 1 * 1S6 in 
the Century and Chevy’s 200 in the 
Malibu. 

Then there's a spate of even-firing 
£31 Yds in every division, followed 
by V8s of 2 BO, 301, 305, and 350 cXd 
The 350 is optional in El Cambios 
and wagons only. 

The 1&G and 200 VCk tend to be a 
little weak in my estimation, espe- 
cially with the very high axles GM 
runs in these cars. Blit they ought 
to get fine gas mileage (no EPA 
iPIfnr,* turn to page J 72} 



UNDER THE HOOD 
OF THE BUICK TURBO 

Ewer get the urge Co whack a malfunc- 
tioning engine wilh a hammer? On 
Buick'r, new turbocharged V6, you not 
only gat the chance, but also the bless- 
ings of ihe factory, for you'll be per- 
forming a key test procedure. Here's 
Ihe why and how,. 

if you drive the turbocharged engine 
hard, ihe effective compression ratio 
goes way up because the turbocharger 
rams in so much extra air-fuel mixture. 
Under heavy acceleration In particular, 
detonation could occur 




Electromechanical accelerometer ie 
threaded Into turbo"* Intake manifold. 



To prevent this, the spark timing 
must be retarded whenever the engine 
is about to encounter detonation. 

The turbo, therefore, has an electro- 
mechanical accelero meter ih reacted 
into the intake man Hold, where It 
senses change In engine vibration 
from Ihe start ol detonation. It signals 
these changes to an electronic control 
unit, which delays Ihe discharge ot 
spark by the ignition coil via an in- 
struction lo the electronic ignition 
module inside the HEl distributor. The 
detonation control unit retards spark 
up lo 20 4 11 at a time. Changes can 
be made instantaneously. 

If (he accelerometer or control unit 
fails, severe engine damage could re- 
sult So, periodically— certainly if you 
hear pinging — lest the control system. 

Run the engine at idle with a timing 
light connected and aimed. Have a 
helper read Ihe liming while you take 
the pleasure of whacking the intake 
manifold with a hammer, close to the 
accelerometer. Actually, you’ll have lo 
use a long drift, and hammer on the 
drift, because there’s no swing room 
in ihe manifold area for the hammer 
alone. Give (he drift good, sharp hits. 
The accelerometer should sense a 
change in engine vibration, and signal 
the control unit, which should retard 
Spark timing at leasf 4" lor an instant. 

The oil and filter change Interval is 
3000 miles lor each, compared with 
7500 for oil, 15.D0D for Niter on normal- 
ly aspirated V6s. "We're seeing a lot 
more oiJ contamination on this en- 
gine," admitted a Quick engineer. ’'The 
engine probably would be okay with a 
5000- miie interval, bul we don't want 
to lake chances." 



UNDER THE HOOD OF THE OLDS DIESEL 



The Olds diesel 350 V6 is bused on the 
gasoline engine, bul the differences 
may be greater than the similarities. To 
begin with Ihe air cleaner: It's kings ize 
and has a giant bulge in the snorkel to 
accommodate a resonator. Reason; the 
diesel runs on uni h roll led air (no throttle 
plate) and the airflow can be noisy. A 
resonator reduces sound to lolerabte 
levels. 

Because the diesel uses a lot of air, 
Ihe king size ol the filter must be aug- 
mented by a double-design — an ouler 
wrap of polyurethane foam over a 




Air cleaner for the V8 diesel is king 
sized lo handle diesel's demand for air. 



pleated paper element. Replacement In- 
terval for the paper is 20,000 miles, but a 
more Irequent inspection, (and cleaning 
the poly wrap in solvent II necessary) Is 
a good idea. 

Oil and filler change interval is only 
3000 miles (and seven quarts of oil come 
out, nol the typical four). This compares 
with a 7500-mile interval for ihe VW 
diesel. "We know what VW recommends, 
but we can't get away with anything 
I hat long because of the way diesel fuel 
contaminates oil, and we don't really see 
how VW can either." said art Olds en- 
gineer. 

Olds is buying off-the-shelf fuel in- 
jection hardware, the Roe s a master pump 
and Btanadyne injector. Tools, parts and 
service for these components have been 
readily available nationwide lor years. 

Hard cold- weather starting is an old 
diesel bugaboo. Olds installs two 12-volt 
batteries (in series) lo help the situation 



and makes a coolant heater (plugs into 
household current} available as an op- 
tion, 

For compression testing, Olds putts 
the glow plug and inserts a compression 
gauge adapter. VW, by contras), lakes 
oul the injector. 

Like VW, Olds has a vacuum pump in 
what is the distributor hole tor the gaso- 
line engine version. Diesels don't de- 
velop manifold vacuum because (here's 
no throttle plate, but they need vacuum 
lor certain accessories, particularly air- 
conditioning. 

Unlike VW, Old does nol offer a vibra- 
tion sensor or anything else lo power a 
standard shop tachometer, lo compen- 
sate for the absence of an ignition sys- 
tem. You can buy □ photo-electric tach 
lor $200, but there’s also a sne sky-Pete 
way lo go on the Olds engine. 

Get a 350 V& HEl distributor from a 
wrecking yard, temporarily install in 
place of the vacuum pump and apply 12 
volts to the distributor cap’s battery 
terminal. Run the engine and connect 




Vacuum pump is necessary bn diesel 
since no manifold vacuum is developed. 



your standard tach lo the tach terminal 
of the distributor cap! 

The Olds diesel does impose some 
changes in service on the owner, but 
there are no sparkplugs to replace, and 
subcompact gas mileage in a big Olds 
B8, 98 or wagon should make Ihe diesel 
a good investment. 



HOW-TO BOOK CLUB 



invites you to take this GIANT 440-p. 
$14.95 "Handyman's Encyclopedia" for only 





with a Trial 



Membership in 
the Book Club 
that saves you 
25% to 75% on 
a wide selection 
of how-to books 



Handyman s Encyclopedia 



MtriVl Phi- u'limriPi: do if yOuvscIP m,inuur ,i 

OlftNT -HO J" k 10" guide Fh* r yhgws vau how Pa 
P,>CkiF’ I il-c-r flll y Pi uricJ r K-dl (pi 1*bmi- m.-jo l i -r^ and im 
prDvcmrnl-, Wilh nTo !)>■ vr^-g iflllfui '-1>nf. a-" hgw Pp 
UuilU Svcrvlhing Iron- brds Pq be* k i ,i vr . . (ram toll' c 
Pfl bit'S lo CO;il Prefix ' I h'% is «hp- hjndy rF'iiN'-s miinufll 
IPi^l rppllv lii+k il .in ctimplrti hp me repair and 
it»rv nPr nance iOlo, ,t Phoyoviuh qui-rh- rg 'ools and 
Pi'Ll Vri-Il'. dl'l n;i-vO qlQBSJir,' 3 * Ptcms. ,ird ilrp hy 
S-H'jJ - iiS I r u l l - 4 JT-. on hgw rg Dgilfl FflblD 5 . b«dh plUPUi-ff., 
Shrikes vou li-irm- i 1 1 1 1 1 1 i.nvc y-n.i "soncy and energy 
fine) miminss hggfEi DP COrHuS i£U1 

W.»nP la huiig 3 desk 7 PAbliJ.'i Hcc> r- 0*1 P.x Pores? 
r >■* V&LT dI grafting tfrl-n -.-■ P^rmluri'? lnM.»- 
iT-COi 5 lltal Pile? Ilu-ld ,v ■% I ir oo- I 'k'|ji "J- Now yOu i*lh 
hrx-rii.'^ nere r - mo u >1 i ma Pt- Pci •' vCvr^eii manual l^al 
' -in le.irh ANYQPyE Pid* PD do hei '■ rlr nl home 
reC-i’ r-- mid mprnvM-cnl'i 0 -..P Phis (U u L r -r a I volume 
5 hDl iuM vi ■'lo^clv"■.■lr^' , . rrlffWKd du de -r l .1 
d MJinln sit'd by kli'p 4 purye n Im. peine I pi el jind 
hkillv- gp carpervlrv plurnfcinq. pl.T tier leg. gifliiHig 
nwthjwi-ri, "Dm I' decgr.'liriu. riVrtirUj. soldering 
rtTi^miL Pile, cl ft Fr ifii * . fliPuiny. foPnerv, toner ePe 
moMKory, hr 1 ki^u'ilU- I n -’g-rc reDOif. fi» OliCiu nntJ 
lots, i-u-i-i more i> qpyjs you cp ysldl tfcjir end reliable 
msPrucPiOhi.. jjUjv prgvprt fe-chniquti Oh h 4 >w 10 In 
51*0 rl ix I r it a | I,* lurca. i-.uw pg rep,i-r china, I'Dw If? 
*rQrk wllhdPomingcn hgw Pg lik leaky PiUKtfPs. how Id 
Ti,ik- drowets, how ig i.iv bricks, now pd f-k radiators, 
hgw le DU I up OP 4 t'lndyi' Or cltjn vwillpauofP. Pldw '0 lwc 
uropiihc lortfes. haw Pc- nsFall initial ion. how pd b’j r 
lumber, now Pd rit>*r plnTSler, how la pgyr tor-crr-fe, 
howio "UM' jOrn'i, i-pw ici replace w htf&w sijvh tgrds, 
how ig snw PiOw ip L*,'i> « i-nDleum. how POg-flihl. how Id 
sunct. how la yiieifpeni-- lisori, haw lb use huodroois o-l 
Idens in Phggsands dp usdPul wrty. 

This ohi- oP a huTd super book sr-aws you how to 
lj viic» thms^s iJ-r'il you ctin use c v erv tr#y, ana Ip yi-yy 
v. n ypTfr hvduel Whurt d*irtg \g Clear, eliMO. rllld 
pr eest -nsinri I un'. Pell ycu haw Potrtdlc wme rocks. 
WsnNeP EhCklS. 11 rglPceldljlf bODkcnsr y Iwg Pgp 
parsons liitJle. bnirs. plan! yhintps doS*s ioDPed 
piiirirr-r". shelves toni ratks mgcPui^r foy do* 
sPackihd umls ndoc-r '£jy Paoor £h4nn r yppols, amp 
much , much man- 

1 His Phi ytiapC'dit vgigmg covers Uif kinds 01 
ri'pvi r igt-s you encflonler mg\i oiPen *ny covers 
them in plnln, simple, layman's lAhttua^g. There are 
e^Sy Id lullow dirrrl oni on 1 'Ow Id ri'cnrrly Pau-lly 
wiring, In damaged lurn-litrr repair warped NOprs. 
mfikr eroiki-d s-dc walks .ns goad hS new. P-dhren up 
I 0 C-V wOOd idir-is. mehid brokitn pipes, unio«- lammed 
locks, ond Piur-.ni r t^is Of cither hausyiDid problems iPVHh 
ihiy cOmprettens-ve pLindhook ar your s>de, yog-'H iaet 
hd more ivhi;:>p nq repair bids ur the nt on v ce . enn- ul 
ClelJyM icrvitr colls 

IP irirrc's. su-Ch o Phmg its ,1 ihslj I f ind SpOrildblp 
handy mah'S tiopk Phis h,is ivH 40 pg be .r Ip q.vE s Phi- 
hen .near -1 complete toury* n every aspn 1 a i The 
handyman -■ ,irp, r incJ ih qol pirnly ol useHui P-pS lor 
"olLi hands. iog ICs -s rePereritc bggk .p's a 
troubleshoot ir* u guide -1't ,1 repair manual. I'S Ihe 

IM-Sf Pon-I you IDiild (Kiss hly hilVPl Ng hO'n.L" l-nrory 

-iJiOi.Td tir wirhgifP 1* ijp ppt . f' - IQ » 3 D iMus 
Hardbaruno. pLgl,sher r s iisr Price ll« Vi. 



J et Lis sfiid ymj INis prEtt'l l-L'.ll nrW timi- -mid 

I money savins to wt. ns p^iri nt hh unui*ual d - 

iLii' nl jkTngl Member >hi ft m Elow-Tn BipgkClub 
WK;Ht'\‘er yuur mUtTeil 4HiJ mH'dh be ?1 
hnmr hui!dmn/nL'itHk1k' i 3inji, lurmlurr liLnldiiii;/ 
rL'pEiir, each, L'llrlETilllcs, -ipplijrwT' St,T\'H‘ i Ftg , 
p-TiorEy siiyinfi. hi»ust- ivn iruj . iKat-. . Inwiimiiwur 
rind 1 t'pmr hi ti. niciEiu'fvi.'lfs, ^urtti'n 

inn. U'ChfluUp|iy , upKntsLi'i iny. t, tirlfri'l r/ 
rn;ismiry. nviitCMiii, plumbinji, phntii unfitly 
hptfim's. bk'khmilluni;, liiindwrirkinE l'Ii 
yim'H lind Hi™ Tii tiin.k Huh riHrrs priiE-ticiil 
rfitiiluj- iHiis-k-' ItbiL yipu ['Em puE In nnnit'tliiili' iisi- 
;md Im-nHiI ikmJis lti;il. w i)j tw-lp ynu im 5 i'h-h 1 
ymii kmpw-hnw, sjnr ymj mnfit'y, hekI iTSaki- 
ycPLll U'lsLtrr hum s (in H L' i'll p tyhk 

'Ftiis fxl riKirdiiinry iPtfi’c is mtmrk'd |n 
pri ivp 1 1 1 yi hj, i hn muh your i rw n t‘ >. ptr nt m ■<-. Him 

lhi-M- VL-iy I - nl adVrtn|[in-t's ciill tw yrpurs 1 frill 
it r.s piissihli' [hi k(rp up wilh Itif lili-MEun.' 
fjijliJi-hi'd in > inn uri*nMif intm'sl.und lowin’ 

MibstamtiEilly wtnle sn do»rt p:iri -f y- mi 
Tnul MpmtM^ndllp, ypiLLrci'd purchnsr Iikli-LL 



Facts About Club Membcisbip 



* The initodiictoiy bouk carries 1 pupiurw t w pice 
(/ t M 9^1 n is irOcjrs, lor qnlf 1 C ( | pigs posLipe inC hanril 
y?g« arf .1 your Ij^i kit rntter ship • Tgu #ii 'eceii* ihe 
Cll* (iSttrithnfl (he c urifrTi M-kctiOfi Hhrrnaies and 
other otferinj^ -ewry A mks 1 13 < a jwti ■ H ygp 
■gni the selKtun iki ikHhirv it win be perl ip wn. 
juinmaiioally * ^gp *? ng| wish 10 letervr me sekKton 
or i) want (p adn ere urine nany ate- uiny nherra 
yw simpty gwt imp udiflrn an rtT rppiy lorrn tana n ihe 
mvtlgpei pnjyrfed and feluyn rt Id ire Cy It* due 
specilrtii Thit d*ie iliaws tau al v,i:J ID day-, -n ig 
rflixn the tr. Dweiist ul i*pf ny,i benvtry af ih* Ck* 
hfcws you do rtoi hjar 10 litts ID nyke 1 *05100 JIHl ID 
receive an uhpji-iRd seieciigii ym. may rrig-i ii ai Cluti 
eijiense * Pei sorul service Ipr yfluf *c«int-na com. 
pytc's used 1 • To rompwe 'fljui Iful Member V>c ygg 
o«(l buy -Dnhr KhV tidfligrui monthlv unechon* gr 
Hemales dm mg ■3* nen I ? imoihs Ygg rnai'tjnca- yoce 
Itarntjership any lime liter you purchase Ihtse Ipcr 
tanks * All MfPhJ- - ei£ htdmg |?w irtrudti(1f}r> ntlfi- 
we luvy returnih* a tier 10 flays rt you re not convlete^ 
Slliircd * AI liOOkS Ire litleinl at low Mrtnber pice-, 
AiS * smaH susM-y v*\ mrcHog charge • C^i egM | 
H yvg rtiryimi* alter lh« Trial WeroberJtiip. yuu will 
(an a Dmdirkl Cert^eiae ii> every tsgk yov purchase 
Thrw Gff1rhci!«. [HUS pjyinenl DP Pitt nominal sum q! 
I ! 99 will *hlr 1 * you In 1 vihuhP ftiv 4 Dn-idmd pa voo 
ohom xfnCh yuu '<ui ChWU ITot a kl pravideir Ifrin 
hers 



1 'hi 1 iiihiks dun pa; fhf mnninn 12 riinrstiL?, Vuu 
vuniltl prcphrLlsh bus ul ll^sl Lhis many 
musciiy vs 1 1 h' nil l(ic >ubsl H rltl ill hLivni^'i ir|- 
U-J'ni [hruiJEll I'IliE? Mt‘ tribe l"Sh i b 

Tii slum yuan’ Mi'mlxTsliip ini tlii'se* 4*11 tmc 
itvr tiTinh nmply till out and nuii (hrupupun 
In' low indav V imi will ri'ci'iw 1 

ll^iidyman'ii FliimlupedEn lut lu-day umpire 1 
i mn V!JU NEED SEMI Nil MfuMEY lfyn U 
am nui dt 1 II^ filed return if vHUmi ]ii days nrml 
jfiuii Trial Mcriilw'ihfiip will !*■ ciinrnHfd 
rt|lllr?ut (,-Uflil or IjbUfrfltlTPri 
iKIW-in BOOK CMIB filne Ridfle Sn-mmil , Pa. 17214 



nrnou. CLUB MUCTlQ*»i W4 IMl. L vLtlm prlcw in 



hull Tnur l>an Stan Hgw* in 91-41 H FniyikH" if Kim 
hall Piumkin* Ha M) IS P1gm*|*«|i'i HjelhOtl or 

TMkifl 9JH IS HeiirtTEi* napelr firmr ' " 

f'm tvn-lm Fw Tlw Am*riur tlkMl Wik*r IrogOia |h- 
>m iH “PS U -Lcrv-t+rll Hcmam-iw-hf Ink IH %ti fc 
Lta ll Tninilh* ■ Guli* 1 * Hmr-i f 1 *nnln| f * nta T *c n *r S? 9 b 
VI WS-4V. 1* n*p«.r H D m CiwsAt AMrunie! U 91 tl Ih 
Ir*F'ly lire tn i* CirkurllDf Tuniu* On-Hul IT 9SH TS— 
m-rwanff 'i. Liifc To Salir k ,,i niCm. u-i V 7 5b * i C« 

nmia<H| four la> lb 9b II lb— itga n im *i*un leaeylhlit 
fsetlrpiiit jr, ?b4l -^a**M>geii Pieli'i Frirm,»| f«i t>* 
Amiliur 15 Ti IT B~ (WCtll ( HMflflrr 1 1 B ?b 6 B 



HOW-TO BOOH CIiIIU 

P O aai $ 

Blue Ridge Summil Pa 172U 

Please open my Trial Membership in HOW- TO 
BOOK CLUB and lend jny440 ptfe Handyman's 
Encyclopedia, invoicing me for mnlylDc plus 
shipping. If not delighted. I miy return ihe Crock 
within 10 d>rs and own nothing, and hist my 
Trial Membership cancelled. I agree Id 
purchase at lea si four addiNfinii books daring 
me neit 1 Z months, alter which I may antes my 
Membership ai any time. 

nj™t Pho*! 



Ad»ru 



Cft| 



*“* 2* _ 

llfillid tnr Mcrubffi flfl||i Turc qn inD LiinillLI Jdd PO i Pty. |pj 



OCTOBER 1377 



7t 




DRIVING GM'S 197B CARS 

iron page j to) 




better than 
Cruex. 
Much better. 



Became the medic til ion in Aftate 
rs mere effective in killing Jock Ifch 
fungus (Tinea Cruris) than the 
medication in Cruex, 

The medication in Aftate k|jjs all 
major types of Jock Itch lurifii. Altste 
far Jock Itch relieves and soothes the 
itching, chafing and burning; helps to 
heal irritation and prevent reinfection. 

You can'i buy a more effective 
Jock Itch medication without a 
prescription, Aftate (or Jock Itch. 

Jn spray powder and spi rikle powder. 



Aftate Is odorless, too. 




Rc j J afvd Ifl Ip* I a tie 1 iJ. rtetions 

Aftate. 

g. The Jock itch Killer 
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figures were available to lib at the 
j ire sent time, and we couldn't run 
nny mileage checks at the CM prov- 
ing grounds). 

Snick’ a turbocharged 231 Vt> be- 
comes the moat tantalizing perform- 
er in this group. It'* available in the 
Regal and LeSabre Sport Coupes 
only, This supercharged VG delivers 
loG hh]) with the two-barrel turbo or 
IBS with the four-barrel, both at 
SflQO rpm, That's compared with 105 
horses from the unblown 231 VG and 
1A5 blip from Buick'a 350 VS, 

Thu turbo comes only with an auto- 



GM SERVICE TIPS 

■ You'll see lols ol ’7B GM cars, and 
soma of other makes, equipped with 
the large rectangular headlamps, just 
approved for two-eye systems. If you've 
got one ol the plastic portable head- 
lamp aimers, Pa prepared lo spring lor 
a new set of rectangular adapters, 

■ The GM test socket, already on 
Che volte and top-line GM cars, is not 
being installed on the downsized inter- 
mediates. Unless dealer enthusiasm 
surfaces, (he money for sockets and ex- 
ira wiring will remain In GM coders. 



UNDER THE HOOD OF THE OLDS TORONADO 



The Olds To ron ado's Miero-Processad 
Sensing and Automatic Regulation 
(MfSAR) Syslem, GM's answer to Lean 
Burn, was introduced only Iasi year, For 
>970., this computer-controlled a park- 
timing syslem takes what seems tike a 
slap backward. 

Appearances are deceiving — -while (he 
new design is more conventional in ap- 
pearance. no sophistic ation Is lost and 




Pulse disc and tensor assembly are 
housed Inside the distributor fox '70. 



MlSAR should be more reliable and 
easier lo service. 

In 1977, its lirsi year, tha digital com- 
puter received the critical crankshaft 
position signal from a sensor mounted 
on a bracket at the front of the engine. 
The sensor I (seif was triggered by a 72- 
In o t h pulse disc on the Ironi of the 
crank next lo l he pulley (the passing of 
each tooth triggered the sensor). 

This was an expensive setup end tim- 
ing adjustments were difficult, so for '78 
that pulse disc and sensor are mini- 
aturized and placed inside the distribu- 
tor. 

Of 7 2 leelh on the old disc, only four 
(Spaced 90 apart) supplied truly impor- 
tant in formal ion. The new in -distributor 
disc, therefore, has only eight teeth (be- 
cause the distributor shah turns at hall 
crankshaft speed). 

Result! ignition timing is once again 
adjusted by turning the distributor body, 
rather than adjusting the sensor al the 
front of the engine. 

Why make provision to adjust timing 



at all? For example. Ford's new elec- 
tronic engine control Is basically non- 
adjtistable; if timing is off, a component 
is defective and must ba replaced. 

GM's answer; mass product I on en- 
gines still have varying octane require- 
ments and there is some variation in 
gasoline quality, with the chance that 
some unleaded gas could be below the 
9i research octane spec 1 1 led. Consider- 
ing Ihese factors,, the prudent approach 
is to retain the provision lor timing ad- 
justment. 

Ford also is using its computer to trig- 
ger solenoids for control of the air pump 
and exhaust gas recirculation. What 
about GM? The unofficial answer; "When 
we Ye ready, our controls lor those items 
win be a Jot neater, and we'll use the 
computer to operate a lot more. Includ- 
ing idle speed, fuel mlxiura, maybe uven 
automatic transmission shifting AH the 
present systems are just the beginning, 
but putting in the additional control Cap- 




New connector attaches to circuit board; 
purple wire is for timing check. 



ability end hardware is a lot closer than 
you may think." 

The ’70 MlSAR also gets o new con- 
nector arrangement at the computer. In- 
stead Of plugging the wiring connector 
Into a Connector mounted on the cir- 
cuit board, it goes directly onto the 
board it serif, which has been reshaped, 
This not only outs costs, bul makes for 
s more reliable connection. 

You'll still find an unconnected purple 
wire hanging down from |ho electrical 
connector a I the computer. Ground the 
wire's terminal with a jumper before 
making a basic liming chock. 



POPULAR MECHANICS 



ms, tic transmission at the moment, 
but & four-speed option might be 
added later. Other Centurys do offer 
four-speeds. 

Punch off the line with the turbo 
in very strong There's a bit of lag 
at first, an with any turbocharger, 
but acceleration gets stronger as revs 
increase. The As research turbo itself 
spins at up to 1 3 0.00U- 150,009 rpm. 
Max boost is about 8,5 p.s.L And as 
you know, a turbocharger taps an 
engine's exhaust flow to drive its 
impeller. 

It all adds up to big VS perfor- 
mance with Vfj fuel economy. The 
nice thing about a turbocharger is 
that it doesn't boost intake pressure 
until you need it. For ordinary driv- 
ing, it freewheels, so fuel mileage is 
about the same as in cars without 
one. If the price isn't too high, I sec 
turbochargers as Detroit's next hot- 
selling accessory, 

Buick introduced its even-firing 
V6 in mid- 1 977. Before that, ILS, 
VGa ran mighty rough. By offsetting 
adjacent crankpins SO*, though, 
Buick finally tamed the prickly VG, 
It's a smooth engine now, although 
if you strain you can stilt feel each 
firing impulse at idle. Most people 
won't notice, 

Chevrolet's VG is a little different 
in that its crankpins are offset 18° 
instead of Buick’s 30°, I feel the 
Chevy VG runs just as smoothly, if 
riot a tiny bit smoother than Buick 'a 
counterpart. 

Olds mobile la the only division to 
offer a five-speed manual gearbox in 
its A-bodted cars. Optional in all 
Cutlasses, this five-speed has an over- 
drive fifth, and it's a real delight to 
drive. Cruising at 55 mpb means the 
engine is turning only 1800 rpm in 
fourth or a mere 1400 rpm in fifth! 
To pass at that speed, you drop 
into third. 

Another A -body option worth men- 
tioning is the compact spare tire. 
It's skinnier and 20 pounds lighter 
than a conventional spare, and it’s 
good for about 2000 miles of normal 
driving. It adds a cubic foot to the 
trunk (or gas-tank volume), can get 
you to the next service station, and 
it'a standard in all A- bod ied Gil cars 
except the EJ Gamine. 

GM's other 1976 cars 

We reported on the Olds diesel V8 
in the July issue, so we won't repeat 
here except to say that I found the 
new engine amazingly smooth, amply 
powerful and pleasantly silent. It 
shows plenty of power in the Olds 
83 and Chevy pickup, but the Olds 
98, weighing 500 pounds more, seems 



a bit too heavy for the diesel engine. 

Olds expects to build some 55, 000 
diesel engines for 1978, and fuel 
mileage is projected at 25 percent 
above the gasoline 350 V3 in the 
same vehicles. Here’s one diesel, for 
sure, that deserves some serious con- 
sideration. 

Chcvette, gets a four-door this 
year — a welcome and well-planned 
addition. W ith three inches more 
w r h eel base, there’s ample room in the 
rear seat. The previous 1,4-liter Four 
gives way to a 1,6 with live more 
horses, and an AM radio been me k 
standard in the Chevette, I found 
the car perky, underrated and fun to 
drive. 

The 1978 El Carrtino pickup* while 
on a one-inch-longer wheelbase, 
tends to be slightly smaller than last 
year in all other dimensions. It's 
classed as an A -bo died vehicle, but 
it’s bigger than the rest, and the one 
I drove was considerably more lux- 
urious than any previous El Camino 
T've seen. With the 350 and four- 
speed, it's a real goer] 

Camara and Firebird get slightly 
revised fronts, rears and trim. The 
1978 Corvette bas a wraparound 
backlight. Toronado, Eldorado and 
Riviera stay pat, but the Toro is 
returning to a conventional roof in- 
stead of the bent glass it had used 
for 1977, 

In the Monza/ S unbird/ Starfire/ 
Sky hawk aeries, Chevy's version goes 
to round headlamps and an exten- 
sively redone grille. Base engine for 
all lines becomes a new 15I-e,i.d. t 
cast-iron, in-line Four, which is re- 
placing the 1977 aluminum 140- 
i no her. Then there's the 231 V® and 
the 305 V8 available in some name- 
plates. 

In the X-bodied compacts, again 
there are just cosmetic and package 
revisions for Nova, Phoenix, Omega 
and Skylark, The Omega, though, 
offers Ol da mobile's five-speed over- 
drive transmission. 

AH full-sized CM car? continue 
with minor facelifts; Chevrolet Ca- 
price and Impala; Pontiac Catalina, 
Bonneville and Safaris; Gldsmobile 
Delta 88, Custom Cruiser and 98; 
Buick LeSabre and Electra; and the 
junior and senior Cadillacs. 

The big news, then, lies with the 
A- and A -specialty cars this year and, 
for 1979, it looks like the X -bod ied 
fwd compacts are the cars to watch. 
With that generation, General Mo- 
tors will get back to a lineup of car 
sizes with no for very little) overlap, 
but which is extensively downsized, 
and will be doing its share to con- 
serve resources. *• * * 



Af tote for 
Athlete's Foot 



better than 
Desenex. 
Much better. 

Because the medication in AHqte 
is more effective in killing Athlete s 
Foot fungus (Tinea Pedis] than the 
medication in Desenex. 

The medication in Aflale EojK all 
major types of Athlete's Foot fungi. 
Attatefor Athlete's Foot relieves and 
soothes She itching, cbafsng, burning, 
and helps heal the irritation. 

You can't buy a more effective 
Athlete '5 Foot medication wet hoot a 
prescription. 

In four effective treatment forms: 
spray liquid or gel for even the most 
stubborn cases; and spray powder or 
sprinkle powder for daily foot care 
and to help prevent reinfection. 



Aftate is odorless, too. 








R^iKi j ntf follow 3at>el difectmei?.- 

Aftate 

1 The Athlete's Foot Killer. 

© Plough , Ific. 1977 



0CTO9ER 1577 



173 





defy 

the COld! 

It's 10 outside , . . Even getting colder. So you bundle up in layers 
and layers of heavy clothes. First with long underwear . , . then 
bulky, restrictive thermal wear on top. 

Oh, you were warm, all right. Like in a 
Turkish hath. Because you began to perspire 
from all your activity. And perspiring in that 
mountain of clothes is like perspiring in a 
plastic bag! The perspiration is locked in. 

So there you are, Wet and miserable. 

But now, at last. Dam art has solved 
the problem. Because Da mart invented 
underwear that keeps you warm, dry 
and comfort able no matter how cold it 
is or how long you stay out. Under- 
wear that's soft and light so you can 
move easily. Underwear that lets the 
perspiration evaporate through so you 
always stay warm and dry next to 
your skin. 

Damart. does this with a new miracle 
fabric — Thermolactyl. It not only re- 
tains and reflects your natural body 
warmth, it’s knitted to let perspiration ou7l 
No other underwear does this! Damart 
Thermolactyl is so comfortable that the 
Mount Everest climbing expedition wears 
it. So does the Glencoe mountain rescue team 
and the entire Chicago Bears Football Club. 

Our free color catalog tells the full Damart 
Thermolactyl story and displays the whole 
Damart line for men and women. Send for your 
FREE copy now! 

THE PROOF IS IN THE WEARING! 



JB amart 



Thermawear, Inc, 



WHEN IH THE BOSTON AREA, VISIT OUR 
PORTSMOUTH, N.H. STORE. [603| 131-4700 




THERE IS NO WARMER UNDERWEAR MADE! 

Fill out and send to: 

DAMART, INC. Dept.POlOT 
1S11 Woodbury Ava, 

Portsmouth, N.H, 03801 
YES! Rush me your FREE DAMART Catalog , 
warmth of Thermolactyl Undtrwear, a DAMART 1 exclusive. (I understand there 
is no obligation.) 

PRINT NAME - 

KTOKHI 



I want to enjoy the fantastic 



TTp- 



mr 



■mrr 



* lt?t, flmwl, 1 1*. 



HINTS 

FROM READERS 



Beeswax lubricates 




Beeswax from a toilet flange seal 
is inexpensive amt nn excellent 
thread lubricator. It is soft and 
will not slough off the threads, U Hi- 
lt as is, or melt and store it in a 
conta i ner . — M . V. Brunt r 

Dogproof garbage can 



STRETCH CORD HO LD5 LlD IN PLACE 




To keep dogs from muttering 
garbage, secure the lid to the can 
with a rubber stretch ■! bungee i 
cord available at bike shops. 

— Ruhn't L. Bd iff it 



Socket lineup 




To keep wrench sockets in order 
in your toolbox, place a divider of 
plastic foam in the tray, You ran 
easily remove the sockets as 
needed, and just as easily return 
them to their proper place In the 
tmy. — Ernest V. Jacob# 



m 
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3 VERSATILE SAWHORSES VOU CAN MAKE 

fCofififliJ'frd frontpage 1 T R } 



liorsea shown were finished with two 
coats of apar varnish* 

Carpenter's sawhorse 

The ones we made in the PM ahop 
are of kiln 'dried 2x4 hr, Start by 
catting the legs and top rail to 
length. Install the dado head on your 
table or radial saw and cut the rah- 
bets in both sides of leg bottoms as 
shown. Then make the dadoes in the 
underside of the top rail to receive 
the less with a snug fit. Assemble the 
legs in the dadoes using weather- 
proof glue and 8tl galvanized finish- 
ing nails. Then install shelf brackets. 

Next cut the 1x4 to length; you 
need four per horne. Clamp feet to 
legs and bore three 15 lG-in.-dia. holes 
per leg to receive the machine screws* 
Remove feet, apply glue and perma- 
nently fasten feet with machine 
screws and Tee nuts. Note length of 
screws <2 ln.J which will just grab 
leenut and not protrude from the 
other side. 

Since these horses are Intended for 
carpentry, you needn’t apply a finish. 
If desired, however, you can rub in 



several coats of boiled linseed oil to 
protect wood. 

Colonial -type horses 

i keep a pair of colonial sawhorses 
in my workshop for such light chorea 
us staining and finishing projects; 
they are also great for wallpapering 
when I lay a plank across them. Con- 
structed entirely of clear pine, the 
fragile-looking horses get their 
strength from the joinery used (Le<, 
notches). Cut all parts and test-as- 
scmble them using 4d finishing nails 
only. When satisfied with fit and 
squareness, permanently assemble 
horse with glue and screws. 

Fool brackets are made on the 
bandsaw and then shaped with router 
and heading cutter. The best way to 
install them is with the horse 
damped in your bench vise. First 
bore and install the screws from be- 
neath, then rotate the piece IBG J ami 
install the diagonal screw and dowel 
button. Repeat for all legs. Finish the 
horse with stain, and two coats of 
semigloss varnish , — Harry \Vii-kn r 
Home and Shop Editor 






nVitfi bottom nut loOiined, bolt head can INuf la lightered to hold Clamp, cotter pin 

jt- raised and base cl clamp positioned. can be Inserted to keep clamp In place. 



10 years ago 
your hair didn't need 
the protein it needs 
today to look its best. 




Protein 29 
Hair Grooms 

liquid get and sprays 



Do something about 



Chances are your hair looked 
healthier ten years ago. it was 
thicker, fuller, and it had more 
protein. And mat s what hair Is 
made of. But as time goes by, 
y 0 u r ha i r loses pr otei n — 
continuously. Which is why you 
need Protein 29 Hair Groom. 
Because Protein 29 actually 
adds protein to in dividual hair 
shafts. It helps your hair look 
thicker, fuller healthier. More 
like it used to look. 

Your hair is irreplaceable 
Would n t it be a good idea to 
get some 
Protein 29 now 
and do some- 
mmg about the 
next ten vears^ 
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HENRY MORGAN SAYS: 

“Good appliance 
repairmen are 
scarcer than 
doctors who 
make house 
cans.” 

Did you know that there are over a 
billion appliances in uac in the United 
States today? And three repairmen. At 
least that's the way it seems when one 
of mine egos on the blink. With more 
than two dozen electrical gadgets in my 
house going snap* crackle and pop, I 
finally got tired of trying to locate a 
guy with enough ambition to take my 
money and 1 decided to learn how to 
make the repairs myself. 

When a well -aged comic like me de- 





going 

not at oil. So I sent away for NKl'a 
home study course in Appliance Repair 
and I took the course* 



With a mechanical aptitude slightly 

$ 

and didn't move ahead too fast. Well, 



iff* 

below that of King Kong, I needed a 
course that started at the beginnim 



NRI did just that. They started with 
electricity — what it is and what it does 
— and went from there. You proceed at 
your own rate of speed. Whip through 
it if you want to, or take your time* 
What counts ia the fnct that you learn, 
in a way that it sticks with you. 

You learn two things: how to repair 
appliances — from little one cylinder 
gas engines to refrigeration and air 
conditioning equipment; and how to get 
started in your own appliance business. 
That can mean money for you either 
way. If NRI can turn old ten thumbs 
Morgan into a reasonable facsimile of 
a repairman, think what they could do 
for you 1 

NKI's no fly-by- night outfit. They've 
been training men for mure than sixty 
years . * . and they've had over a million 
students. It's the oldest and largest 
home study school in the field of elec- 
tronics and electricity, so they know it 
better than anyone else around. 



The NRI course is really easy to un- 
derstand . . . with tots of pictures to 
show you what they're talking about. 
They even send you a professional ap- 
pliance tester at no extra cost. 

With the tester and a few basic tools 
you probably have already, you’re 
ready to service most electrical appli- 
ances. After a few months, you'll be 
fixing your own appliances like I do, 
or you can start earning spare time 
money fixing them for your friends and 
neighbors. Before you know it, you can 
have your own full-time business and 
be independent. 

Take my advice and clip the coupon. 
Even if you don’t know which end of a 
screwdriver is the handle T they can give 



you real professional training that'll 
help you break into the appliance re- 
pair field. It's one of the few things I've 



ever sent for that was even better than 
they said it would be , , , go why not 
invest a postage stamp to ace if it's 
right for you. The NEI catalog is free 
and there s no obligation. No one will 
knock at your door or bug you at home. 
NRI doesn't use salesmen* They don't 
need them. 

Take it from Henry Morgan, the ap- 
pliance repair field could sure use some 
good men. Now* 




Henry Morgan 
" “ " ~ “otTio? I 



'WH 1 SCHOOLS 

S F J hi McGraw-Hill Con(i™ - '' r ifl tOUCOJlon Cenlgc 
Cjt * I T j_L 3 W Wteontin Avenue. 

! ■ ftl H Woshlngtw. DC 30016 

Sounds interesting. Send me your free book on Professional Appliance Servic- 
ing. 1 understand that mere is- no obligation, and no salesman will call. 



APPROVED EOF! CAREER TRAINING 
UNDER Q.f. RILL 
□ Check lor ieote 
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DRIVING THE 1978 AMC CARS 
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cord VS, so with the same 304 power- 
plant and identical gearing, it’s 
bound to be a trifle glower off the 
line. Even go, the VS represents a 
noticeable performance improvement 
over the 2 f> 8 Six. 

Driving the Pacer VB 

One nice thing about all these 1078 
AMC vehicles is that there's no lag 
nor hesitation when you tromp the 
gas pedal. In years past, superlean 
carb calibration and smog equipment 
have left not just AMC’s but all De- 
troit cars bogging down off the line. 
The 1078 models don't do that, and 
it’s a pleasant change. 

All in all, the Pacer V8 feels good. 
It's not especially nose-heavy, al- 
though there's a predictable amount 
of understeer on very hard corner- 
ing. The engine has ample power tn 
hold the rear end out on sweepers, 
and the tail lets go gradually, so it 
comes aa no surprise when that hap- 
pens. 

At high speeds, there’s some wind 
noise with the windows rolled down, 
but with airconditioning that's taken 
care of, and the Pacer turns out to be 
a very solid, quiet, good-riding car. 
And driver visibility is first-rate. 

Steering by rack and pinion makes 
the Pacer more positive than other 
AMC cars, yet its overall steering 
action is a tad slower than the recir- 
culating-ball system used in other 
American Motors lines. In other 
words, for minute steering correct 
tiona, the Pacer’s r-and-p has no 
mush, but for bigger maneuvers like 
rounding a corner you have to turn 
its steering wheel a little farther. 

The other AMC lines 

The 1078 Gremlin remains basi- 
cally unchanged except for a new 
Custom four- and six-cylinder ver- 
sion that makes the four-speed man* 
ual transmission standard. The Cus- 
tom also dolls up the Gremlin with 
new vinyl buckets, chrome wheel-tip 
moldings and the like. 

The 1978 Matador sedan borrows 
the Matador coupe’s Barcelona pack- 
age, which consists of individually 
reclining velveteen crush seats, 
padded landau top and color-coordi- 
nation throughout, 

American Motors remains the only 
U*$. automaker to offer an unlimited 
warranty on all its products. The 
Buyer Protection Plan carries over 
from 1977— 12;0(K) miles or 12 
months, during which free loaners 
are provided for repairs taking long- 
er than a day. The plan also pays up 
to £150 a day for food and lodging if 
(P)msb (urn Jq i page ) 9 p} 
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Never defare have- money-making opportunities been w 
treat far qualified LPikSmithS. Now lucrative regular 
loch and hey business has multiplied a Ihouitndlfa Id is 
millions seek more protection against zooming crime, 
m there 'i only one Locksmith for every 1 7,0 ci o people! 

513ft Collecting CASH PROFITS Right Away 
You're ,J in business" ready to earn up to $12.50 an hour 
q lew days after you begin Squaw's shortcut training, 
Take advantage dt today's unprecedented opportunities 
in Lceksmilhing lor year-round EXTRA INCOME in -spa re- 
time — or full lime in a higfl profit business of your Cun. 
Hundreds we've trained have done If, 5c can YOU! All 
tools pint prplessional Key Machine grven you with 
course. These plus practice materials and equipment, 
plus simple, illustrated lessons, plus expert supervision, 
plus business -building guidance will enable you to KEEP 
THE MONEY COM INC IN! Ideal lor retirement— good 
jobs ICO, 

SEND FOR EXCITING FACTS— No Obligation 

t»Licover what's in Locks mithifig for you— how Be I saw's 
Master- L ock smith- approved training can give you the 
Shill you can depend on to EARN MORE— ENJOY LIFE 
MORE, 



tfa included With Ye«r 

£0Sfr Locksmith Training 

BLJRGLAR 
ALARM 

mr-rt UCUfllTV 

■variMi 

training. Covers 
all phases at 

Burglar. Hold-Up 
end Fire Alarm 

servicing arid In- 
stallation. This 
valuable and 
timely Instruc- 
tion includes all special topis 
and supplies, ONLY Belj.aw dr- 
iers such MtlfrfMlK training in 

this rapidly expanding field as 
a part ol your Lodiimirti training. 

ADVANCED Lochymithi ngi 
hqm to change combi Mtioni., in 
siaiE and service Safe, vault and 
Bank Sale-Deposit Bex locks 
you Irani 4y-doing on Rif locks 
that we supply. You'll find It 
fascinating and highly profitable 
work 



LOCKSMITH 



"/ Prgirn rcifmnjn 
fight ufttr Marking.. 

r nudt StJhO mtnt* 
i >-di ltJlf Ini/Hittf!.** 

ham* caf *y?Ju 



ALL SPECIAL TOOLS 
AND EQUIPMENT INCLUDED* 



MACHINE IS 
YOURS TO KEEP! 



pn kw 

t*ft tfeif 
up to &&I » 
month to fQvr income... 
m ad It won'! toil you t p*n- 
ay eitrg with your Daffltof. 



Find rot all Jtouf it! Send lor free Facts tooaye 

Jtisi till in und muil coupuu Mov (nr pi/flii 

wad posicprdi lo rneiv# Tull inform*! km rmiVnut BELSAW INSTITUTE 

untl detail* bv return mail. DO iT TO DA 17 ** u V/WP * « * **** u„ un r 



1DIT Field n-dg. HaftiasC.ty, Mo. Min 



your own mone y 



Make up to $ 1 2^ an hour- 



Train FAST 
at home l 

Get into this booming high -profit business that*s 
Easy to learn — Easy to do —Easy on You! 



Hundreds of Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . , , 



"1 opened my own business, spare 
nmv, seven nrumli^ ulWr L cnfolkd bind 
m ade prulu of ii 2Y fur Lite first w ee k ' ' 
B A. Dtlerry Littleton, Colorado 




“Nil molt' hard, lUsiy W*rk for mr. 
Now I hdtc mj own business prd ituh 
h-uJly lin y ell on I average around S?u 
a day Thanks fur my new vELirl in, Itfc." 

Sum Hitliff jP 'rii.hUfci, AiiitiufTi.i 




...YOU Can Do It Too! 



There is NO OBLIGATION and NO SALESMAN Will Call-euer! 



RUSH COUPON TODAY 

FOR THIS FACT -F«UED 



I 

I FREE 

| BOOKLET! 

I Tells h;« yuu 

Irufi lo hr jk«ir (twft bMf 
m a profitable Sflarehme 
_ ur Mltirftf tutinX^S al 
fw jowr c*n PLll E^Tiplile 
d iLf-IJlIS Dft CHI lO Dlf 

.! hU RISK Trial Oiler’ 





Zip. 
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DRIVING THE T978 AMC CARS 

(Continued from page r 78) 

your car break h down when you are 
100 mites or more from home and 



same-day repairs aren't possible. 
All in all. then, AMC enters 19TS 
with good prospects — a nice selec- 
tion of spunky, thrifty, more elegant 
cars. Fortunately, AMC has placed 



its main emphasis on size and price 
daswes that count nowadays for vol- 
ume sales. Everyone inside and out- 
side the industry hopes AMC will 
begin to prosper, * * * 



AMC PACER: V8 ENGINE INSTALLATION 



Since the engine sits higher, a bulge 
was provided in ihe hood to allow clear- 
ance for the air cleaner. From the styling 
angle, the bulge looks as it 11 belonged 
there all I he lime. 

The VS 'a carburetor Is somewhat to 
the rear of where it is with the six-cylin- 
der engine so (he air cleaner housing is 
smack up against the firewall, Mo prob- 
lem for a factory. Just reshape the rear 
of the air cleaner housing. Dd it care- 
fully, as AMC did, end the same filler 
element as on olher 304 two-barrels will 
fit. 

Even though Ihe VS engine was in- 
stalled as high as It could be, Ihe oil pan 
had no real clearance between il and 
the Iron! cross member. Mew oil pan 
needed? Ye s. 

Mo room at the right-side front of Ihe 
engine compartment for Ihe battery? Got 
some room on the left side? Right: one 
now baitery box and battery cables com- 
ing up. 

Left-side exhaust manifold intrudes on 
the space you need lor the steering? 
Modify the exhaust manllold so that It 
clears and also does Ihe job of feed- 



ing Ihe exhaust gases into the system. 

All this may make a factory engine 
swap sound very easy, Actually it’s much 
more difficult than when a Saturday 
mechanic doa? the Job, because the fac- 
to ry swap nof only has to look profes- 
sional, but II has to work on all cars in 
the production run. 

The car is required to perform safely 
and meat federal safely and emission 
standards. However, it h s still nice to 
have engineering and manufacturing 
staffs behind you, 



How did the swap lurn out? Vary well, 
for the 304 VB is much shorter than the 
in-line Six. so there’s no problem reach- 
ing the rear of the angina, such as for 
valve cover removal (which is a long Me 
on the Six). 

Right-bank sparkplugs look hard to 
reach, but if you work through the fender 
well, they're wide open (see photo). The 
engine compartment is moderately wide, 
because it was designed for a fat, round 
GM Wankel that never came: not for the 
skinny Six that has bean used. 




Reach the fight bank ■ park plugs on u Pacer VB through tho wheel well. 





SEW-IT -YOURSELF 



M.]kf vntif <jwii HiW ki j r VrU It tun 4 
FRQSTUNE KIT and nave up Tu S0"n Ovff 
c nrttp.irablp f«'ddv‘mA[lv Sii-ft liv 

itrp inMrurtinnk rrttUfr ill41 rven a nti tic# 
upwrr 1 ,»n m.iko lhi» ve*l! 



All Lit*, itrt 1 unmndfliunallv <Lu>ardniviril - 
4mi b+ f*lum*d, Willi prcrol of pur* 
chaM*, Icat 4 lull nrluntl, ttefori', During, or 
Aflk-r cun* [rue Lion Your ^jfivlYri (ktn P4 4H- 
Hired, 



Ovirr KHO kil* fO chaow* Prom, including 
dothirvg, Ititlt, sktrirpiny bag*, pick*, and 

FREE CATALOG 

Wrlltarcftll (303-451 S6UO) 
(Pk*te no coli«ci calls* 

kits 

Depl PM 107 
Froilline Circle 
Denver, Colorado, 6)0241 



V„ 



the plastic-domed 
ventilating skylight 



Bring more light and ventilation into your home, , . upstairs 
bedrooms, inside baths, porches end dark kitchens. Solve the 
dormer problem. One day installation. Weather-tight and 
waterproof. Please write or phone for illustrated literature. 



a SKYLIGHT CORPORATION 

75 Channel Drive, Port Washington, hi.Y. 11050 (516) 883-5000 
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POPULAR MECHANICS 






Your dollars buy more at your independent hardware store! 




Shop at the store 
with the Sentry on the door 

Friendly service? Honest values! Quality merchandise! You 
get ail these and more - save - when you shop at your 
independently-owned Sentry Hardware Store. 

($ 




Weller SOLDERING GUN 



Makes every soldering 
job easy. Fingerlip se- 
lection lor high or low 
output High efficient 
soldering lip. Light il- 
luminates work, Pistol 

grip- 



$1144 



St-nirv. 



HAND SAW 



SUPER 

SAVER 

VALUE 



$488 




Here’s the tool for you—if you're tired of trying io saw with a dull, 
worn blade that buckles, binds and bends. Made 
especially for the home craftsman. 26- 
inch, a pomi hardened, tem- 
pered blade. Carved hard 
wood handle. 





FLUORESCENT 

LANTEHN 

Ideal for Indoor or oul- 
dqof use. Illuminates 
extra wide area. Attrac- 
tive, rugged-plastic 
case. Easy grip handle 
Uses Iwo 6-volt bat- 
teries (not included). 

si 477 




WMO 

Penetrates. Stops squeak*. 
Frees sticky mechanisms. 
Loosens rusted parts Slops 
rust and corrosion. Net 
weight, 9 ounces. 

$129 




POWERLOCK II 
12-FOOT TAPE 




$599 



Easy-to-read *4- 
mch blade Mylar 
protected for long 
life. Positive blade 
lock. Bell dip. 










Rockwell id-inch 

HOMECRAFT MOTORIZED 
TABLE SAW 

1 C SAL£ 

When you buy 
th Is saw a! $237,99, 
you get a datlosel and 
table insert for one 
cent more. Saw has 
from controls. Blade 
tilts for bevel cuts. Rip 
lence is 
Self-align- 
ing. High 
perl or (Tr- 
ance motor. Two extension wings and 
SUPER Stand included. 

KS 5238 COMPLETE 



SPECIAL VALUE 





tt-INCH 

RECHARGEABLE CORDLESS ORILL 

Belongs in every tool hit. Lightweight. 
Completely portals. High torque makes 
It easy to drill alt types qt material. Orives 
screws without 
pre-drilling. , 

Reverses to J - 1 

remove screws. 

Trigger safety lock. 

Chuck key stores in 
handle, flecharg- \ 

Ing unit included '**'*'«« 1 
U. L listed. 

WRAP ON 
SO LIU CIRCUIT 

AUTOMATIC HEAT TAPES 

Prevent frozen pipes. Thermostat lurns 
heal on and pilot light glows when tem- 
perature reaches 35T. Complete 
wnh 2 foot lead and plug. 

F0 9 0T®5 ^ foot 








THORSEN 
ALLIED 



21-PIECE 
SOCKET SET 

y* and ft. Jf. 

Inch drive > 

socket Set is 
ideal for every job. 

Includes 15 popular site 
sockets, spinner handle, H-inch drive 
ratchet. ratchet spin disc, 6-inch exten- 
sion and Ur-Inch drive adaptor. Metal 
Storage box, 



SUPER SAVER VALUE $10^4 




HEAVY DUTY STAPLE GUN 
WITH STORAGE BOX 




Hundreds of “ 
it-y ourself 
AH sleel 
st ruction. Chrome 
finish, Patented 
mechanism is 
| am- proof Visual 
staple refill window 
Furnished with durable, 
molded storage case. 



SPECIAL VALUE $13^® 



iMoj c nandl to . sha <rt n i n Ihi4 Jd * till bu ti* i il. is avail ,i Mi lM>m p^lid p^Lii" u Sv? 1 u y Du Ui vr» on |v 0 Us r v xpira v Oclu m i ?2, 1 97 7 I n* 4. iQO Sb nCrjr Uaal e ts own I ho ir stgres 1 he * 
twi*tlih«l« ifn'iLri.inJivi,, in u in#lr awn unc«*> Tnpu? rn« r b* Miriatiorn u uiuJ^lIv j* . ulibltt uuji:iEiii«h tdiioi m ihdivi4u.il vur«» Santr* Hard war* CorfK'i , 4li&n i 

C lavaland. Qftio 4411 J. j,j, lIwj 
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NEW GEAH FOR SAFER HUNTING 
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The only real 
bargain in sports cars— 



The Vokaro Kit, $895. Send 
$9.95 for complete assembly 
manual, or $2 for color 
brochure, to Vokaro Kit, P.Q, 
Box M, Suisun City, CA 94585 



a* learn 

CUSTOM 

PICTURE 

FRAMING 



For fun Or Profit ! LcE Fn.lrsunn 

<(<4- 11*4" f’*j |ht | kltIi ar E.tiAm pa. 

1 1 ait iniJ pidure Iram hr ft ‘. t liictaiNng. 
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iJ/imev. puu un u r . y Jf'jrjpr Iram 
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feL fSiftmi Inch, 



you can stop hunting 
around for a quality 



outdoor boot 
...this is it! 




jackets, hats, vests, parkas and hunt- 
ing license holders. They make it 
easy for hunters or a search crew to 
spot you — but no more obvious than 
usual lor color-blind animals. Any 
game warden, or operator of a store 
that sells hunting and fishing licenses 
can tell you the size of blaze orange 
required in your area. 

New clothes 

Many items of clothing are re- 
versible with the bright color on one 
side and dull or camouflaged pattern 
on the other for those times of year 
during waterfowl or turkey seasons 
when unobtrusive colors are so im<< 
portent. Camouflaged chamois-cloth 
shirts, jackets, bats and even down- 
filled shooting mitts with trigger-fin- 
ger opening are available to keep 
you warm and unseen during long 
wails. 

New insulation 

A lot more is now known about the 




Winter aids tike duffel beg for gear {top) 
and (clockwise) down jackal in stuff bag, 
shealh knife, thermal underwear,. LP 
heater, signal flare, orange license holder, 
rill* sling, firei-aid kit, Gorp and Uiip 
energy foods, foot and back warmers (cen- 
ter) add lo cold-wealher safety, camion, 



perils of lowering body temperature 
through exposure, and subfreezing 
temperatures aren't necessary to 
cause a fatal chill. New synthetics, 
however, are being used in clothing, 
bools and sleeping bags to retain 
body heat, particularly in damp 
weather. Duck and goose down are 
still the most popular, fashionable, 
efficient and expensive insulators, but 
down loses its superiority when it gets 
wet and compresses. Take a thought- 
ful look at products filled with 
DuPont Fiber-fill II and Celanese 
PolarGuard, as well as wool shirts. 

(Pfp.iF, n iarn to p^qet 1R4 ) 
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Nobody likes a snow job 



If you've spent Fong winter hours 
with only a shovel between you and 
heavy wet snow — this message is for 
t you. 

Ariens makes five rugged Garden 
Tractors — IS HP to 10 HP - — that put 
power and an efficient 48" two stage 
Sno-Thro between you and that white 
Stull. AH you do is drive and relax, 
while snow is chewed up and thrown 
away at distances up to 30 feet. 

Superbly engineered, Ariens Gar* 



den Tractors give you year-round 
power with other attachments like a 
rotary tdler* mower blade or a w^de 
range of garden implements. 

Or, if your snow removal job 
doesn't call for all the power ot a 
Iractor, look closely at Ariens com- 
plete line of walk-behind Sno-Thros 

This winter, let Ariens help you 
with those tough snow removal jobs. 
You'll lind your Ariens Dealer listed 
in the Yellow Pages, 





B32D Snd-Thrd — dne of six 
r u^ge-d! y buil I Sno-Thros: dMatlablfr, 






f Ariens Company 
I 606 West Ryan Street 
edition, Wisconsin 54110 

I 



— — “I 

meae* send ne more nlorrnallen on lh* Arieni' I 
ffuLtgr line- Hnfr 

Warns. | 

Street — . I 

City 

Stale Zip | 



acrOfiGft :977 
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IURK IPMFIMIONM || REPAIR CLOCKS 

UPHOLSTERY 

AT HOME! SPARE OR FULL TIME . . . 



tMEN A WOMEN ALL AGESf 
Stud rof rrn boon wt bur nlw id ntjpheHif 

, *w.lo*tfoqk,iih)iiillDrifflr UK 

MONEY In tpMI Of lull lima. Nc DiparlMre 
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MAKE 

MONEY! 

REPAIR 
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Hydraulic Jack Rtpiir Manual Co., Inc, 

HIM) Id S i srireN isuhl n y. inn 
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ANYONE CAN SOLDER WITH- 



DO-IT-YOURSELFERS! 

Lei KxijLtm Holder a|o you In your h^rtie repilrj 
or hptbiei A radio, TV, msd-rrl Ifoirt, Jewelry, 
plumbing,, sic. Save money — repair it your&oll. 
Send 1 neir-iiddraiiad eiainptd envelope !o Kc-ster 
loro FREE Ccipy or "Soldoriflg Simplified", 

UECKD cnififD / *£01 VVr-ghtwaDd Amo. 
maitw JULULH / Cnicago, 111,60639 



POWER HACKSAW 



$44.50 




WORKS BEAUTIFULLY 

ts iiiimln Ml r.i etth 
Iran* ,ki.rlv. Um |duf uyym t + 
hp, il-uCfl,-: K'3 j ' il rail erm 
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Does The Wink Of FIVE 




(g) Wire Stripper 



Wire Cutter 



(3) Bolt Cutter 



© Wire Crimper 



it skips wire withoui damaging the 
conductor. Cuts machine bolts wiihout 
damaging threads. Cuts wire with a clean, 
scissors action. Crimps both insulated and 
non -insulated wire to make permanent, 
solder less connections. Us loan piier-nose 
pulls wire, loops wire ends, loosens and 
tightens small nuts. Slue dipped plash c 
cushion grips are kind to hands. Tough, 
durable, precision made to CHANNELLOCK 
standards. Length 8 Vi tnchey 
The No, 9 Q 8 G WIRE TOOL fey CHANNEL- 
LOCK. Ask your tool Supplier for it. Wrile 
lor free catalog information. CHANNEL- 
LOCK, INC., Meadville, Fa 16335 . 



No. 90 S — G WIRE TOOL 

Mve: The Family * Send For Free Calais 



NEW GEAR FOR SAFER HUNTING 

(Continued from p&go f 92) 

pants and underwear. All can help 
keep you warm while wet or dry. 

New foods 

Consider also high-energy foods 
like the Gorp and Lurp mixtures, and 
jerky such as the Slim Jim sticks of 
dehydrated meal. Many supermarkets 
and sport stores carry them, plus 
high-energy breakfast bars and can* 
dy bars. Hikers' tropic-pack bars are 
less likely to melt, however, in a 
pocket and the expensive but useful 
freeze-dried foods are well known. 

New heaters 

Warmth from external sources is 
also worth considering, particularly 
If you are operating near a recrea- 
tional vehicle or hunting blind or 
cabin where a catalytic heater can 
be used. Remember that though 
these remarkable stoves don't pose 
the threat of carbon monoxide or 
open flame, they do burn oxygen so 
a window or vent must be kept 
slightly open. 

Cold and wet 

Not every fall day Is sunny so jfs 
important to pack along the neces- 
sary extras for changing weather. 
Often that simply means more of a 
good thing — a full supply of duplicate 
shirts, pants, socks, gloves, under- 
wear, hat and boots to wear when 
the first set gets wet. Peel down if 

you are about to get sweaty to fore- 
stall damp, cold clothes later in the 
day, but it it is rain or snow that’s 
soaking you, be sure you have sturdy 
foul-weather gear plus your duplicate 
set to wear while the originals are 
drying overnight 

You don't have to fall overboard 
to gel a severe moisture chili; even 
ashore hypothermia — that dangerous 
cooling of your body temperature — 
can set in and destroy your judgment 
and speed drowsiness and, event- 
ually, death. Afloat, the Coast Guard 
considers hypothermia more of a 
threat than simple drowning as a 
cause of boating fatalities; if cold 
water has numbed you, even your 
life preserver may not help, making 
new flotation jackets that retain body 
heat particularly worthwhite. 

Even a little chill can spoil your 
fun and outdoor skills. Check new 
gear like the leather shell riflemen's 
coats from Hawkeye Sports of Des 
Moines for waiting at the range tir- 
ing line. Outdoor women should ex- 
amine foul-weather gear and waders, 
like those from Royal Red Bail, new- 
ly cut to fit the female shape and 
keep it comfortable and dry while 
boating, hunting or fishing. A * * 
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POPULAR MECHANsCS 
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EV HR V COM M UNITY N EEDS 
THIS SERVICE- Regardless of 
the size of the city or small town, 
this service is needed. And we’ll 
show you how to get started. 



nil Ii flEUl Jn Attn Kliivli'f sifted holiipt in liuninrat 
In*™ L'hjin il yriip wiiiIm 1 ' Wt> fi.i vt tnulkwr 
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ii ' 1 mir Imrk In jni'-k 113 ■ wiiy*-h ill live in uF'V LoWDit. With ■ family in mriMKn't .mil [ttllihi fur faiil'lmi: tu ttur 
hnlifO ■m- had In ftivk *if* h p 1. 1 ^ 1 n 1 ■ h ;, n ! ; n 1 1 ■: ■ . h r ><liitl|HEin ill! nVFKilptt 1 uf l.'i In '>0 ail \m jl rljiy 1 1 l 1 --h i 1 1 i 1 (V.r 

thlUUluri>MiUWil tn lli.i JM Iirnwl nun Imu- riling MUlll'lipMl AlivtUl if>itl(f." 



You can sharpen combination (rip 
and crosscut) circular saws, band 
saws, hand saws, crosscut circular 
saws as well as C arbide- tipped saw 
blades and do a perfect job even 
time without experience or special 
training. The precision Foley sharp- 
ening equipment does it for you 
automatically! Set up in basement 
or garage, work your own hours in 
your own way and earn big spare- 
time profits. 



Startl'd *'| jus I >; 1 1 : 1 1- Last yi-a: * Ih 
hi i > - iifippetl sharpen r>g ihop d>d tivci 
JJMHW in unsintti." 

F.e New Vo:ik 

“A in actidi'iil alma si (rippled n*e lai t< i uf 
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C.W I Owl 
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i l'i prOlitabie loo!" 
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Need More Income? Be Your Own Boss 

Earn $ 5 T0$ 8anHour 

in Profitable Spare time business of You? Om 

Sharpening 
SAWS 



The need for precision sharp saws and tools by 
industry, con tractors as well as handymen, is 
creating exceptional opportunities for the man 
who wants to have a business of his own. You 
don’t have to quit your present job because 
you can run this service in your sparetime, on 
weekends, or in the evenings. 



Sharpening Equipment Lets You 

Sharpen Variety of Saw Blades 
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Call Toll Free 1-8QG-32B-fl4BB * 24 M&vr Arnwflring Service 

FOLEV M ANUFACTU RING. CO,, 10 L6-7 Fpley Bldg. 

Minn^polis, MiflOteala ^4LS 

Send (or more Information on this money-making business. 
Name - 

Address 




City 

PHONE 



State 



Zip Code 
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FREE BLUEPRINTS 

and FLAN BEADING LESSON 




CHICAGO TECHNICAL COLLEGE 

SO, WlicM{-an Aye., Chicii£O r 191. Ggfil$ 



Begiiwwnf, futwano. and swaper- 

int*ndrnta. Mat for cheat f™ hlufpH,n.tfli 

■itd [mil Ihkmi La Pljih Ri'jidirtj as a oicana of 
tiylDf out Chlnfa T«h'i hcmt-itudy Buildtrt 
trainm*. Learn, how you can master Flan Head- 
ing — Estimating — and the practical details of 
alt types oE romtruciion in your spare time «t 
home Mail coupon bflw today—sw how you, 
9™ cart pteppm tw a batter job^hightr itworoe. 
Pt atari Jwf om* b**«sie«n. 

CHlCAfiQ TECHNICAL COLLEGE 

Depl. PM -3D7 ?000 5. MuchRan Ch-ECk 

Chicago, III. 60615 Her* U 

Please mail me a Free Trial Lesson, Biueprinla 
a-nij Guilders Catalog. I ui"id<r;i?nd -.''p*e is no 
obligation — na salesman will can. 



NAME™. 
A3DR£55. 
ClTlf 



.AGE, 



.STATE. 



.HP. 



This staple gun 
euen driues into 
harduiood oak! 



The Swingline Powergun 1000 is an 
extra heavy-duty staple gun powerful 
enough to do any stapling job, from 
insulation to ceiling tile, upholstery to 
fencing, shades to screens, 

Uses 5 staple sizes. For do-it-yourseller 
or professional I The Powergun 1000 
staple gun does it all Try it! 



Install insulation. 




flccdvcr luffiltart. 
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HOW TO MAINTAIN YOUR MOPED 

fCpr??ir?i^(j rrcm.i i 

ate? so slowly from a standing start 
you find yourself pushing ofT with 
both feot. chances are your little 
engine needs decoking. 

A word about oil 

As you know, your owner's manual 
tells you to use a tot more oil during 
the break-in period than afterward, 
if you overdo the oil fuel rutin spec 
on the theory that overoiling means 
less wear, you'll need to decoke the 
engine a lot sooner than normal 
This also applies after break-in. 

There are two types of ot! formu- 
lated for two-stroke engines nat- 
ural and synthetic. Use one of them, 
and not the ordinary motor nil you 
use in your car. Two-stroke oil is 
designed to mis well with gasoline 




Brake lever* have adjuulng nuts where 
you can take up slack In brake cable. 



und to burn with a minimum of de- 
posits on plug, engine head and 
muffler, 

Of the two tyjws of two-stroke 
oil, 1 prefer the synthetic because 
it is cleaner burning and therefore 
leaves less deposit, thus extending 
decoking and sparkplug cleaning in- 
tervals, Also, you can use about half 
sis much synthetic oil as natural 
two-stroke oil. 

Tor example, if your owner's 
manual calls for 40:1 ratio MO parts 
of gas to one part of oil) you can 
use an 80:1 ratio if you use synthetic 
two-stroke oil (after break-in), You 
can use synthetic oil with oil injec- 
tion systems. Rvi, 9 ? cm - r?n> vaturui 
and syttthetir off in thr xanir hntrh] 
If you have a five gallon can of 
natural oil gas mixture use it all 
up before switching to synthetic. 
Synthetic, by the way. also burns 
cleaner which reduces smoke emis- 
sions from the muffler, ansi it also 
prevents ring sticking. 

Decoking the head 

To decoke the head, all you need 
do is remove the cylinder head, 
scrape out the accumulated carbon 
from inside the head and from the 



A Di^jjion or Swmqii n? Ire 3?-G0 Ski 'n-rtfi Avflngo, k'.inrj Cn* NV II 101 



( r fur 'i Tv pj-.fr fur.) 



l£3 



POPULAR MECHANICS 




CONOCO'S CURE 

FOR THE 

UNCOMMON COLD 





lt r s Polar Start, the cold weather lubricant 
that flows even when the temperature drops to 
55 below zero, long after ordinary motor oils 
begin to jell, You can simply use it as a replace- 
ment for your conventional oil. 

The Navy uses Polar Start in the Antarctic 
And it was used in the machines that built the 
Alaska (Alyeska) Pipeline. And Polar 
Start is a 1QW 30 lubricant that 
works equally well at temper- 
atures as hot as 120 degrees 
above zero. 

It s just one example of 
Conocos leadership in the 
research and development 
of high performance motor 
oils. In 19 22, Conoco was 
the first oil company to in- 
troduce additives to im- 
proveoiliness and increase 
film strength. 

In 1941 f we introduced 



the first synthetic petro-chemical additives 
which permitted longer drain intervals, even at 
higher temperatures. In 1950, an improved addi- 
tive system in Conoco s new Super Motor OH 
resulted in a 50,000 mile test with no measurable 
wear. In 1 962 , our new ashless dispersant im- 
proved performance of Conoco Super Motor OH 
at both higher and lower temperatures* 
To this day, Conoco has been meet- 
ing the challenges of your chang- 
ing driving habits and the im- 
proved cars you drive by 
continually charging and 
improving the Conoco oils 
you use... from Conoco 
Super to All Season to 
Polar Start, Polar Start is 
available at most Mont- 
gomery Ward retail stores 
and many other fine 
retailers. 



(conoco) 

Helping you make the 
most ol your world. 
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NEW FROM NRI 



Small Engine Repair Course 
from theleadinq technical 






home training school 



More than SO Million 



Engines Mean Unlimited Oppor- 
tunities tor Part-Time or 
Full-Time Income. 



Sentf lor the tree ealalo-g and discover 
how big your future can be in smaN 
engines, No salesman mil call II Sfto 
coupon has been removed, write to: NRJ 
Small Engine School, 3939 Wisconsin, 
Washington, DC, 200 1 6. 



Every lawn mower, chain caw, garden 
tractor or other machine powered by a 
small engine represents a potential need 
lor professional service and maintenance. 
NRi can give you the training you need to 
to cash in on mis opportunity,.. at home 
and in your spare time You get the loots 
you need to trouble shoot and main- 
tain two-cycle, lour-cycte. diesel, oul- 
board, air and water -cooled engines 



SHALL ENGINE SERVICE A REPAIR ' 

COURSE • Ga&ic and Master Courses 
U AUTOMOTIVE MECHANICS 
Basic and Mailer Courses 

P AIR CONDITIONING, FIEFRIGERA- 
TlON.%1 HEATING COURSES 
electrical appliance servicing 

CB /COMMUNICATIONS 

COLOR TV' QUADRAPHONIC STERELt 



Only NRI Buppliet you with an Engine 
Component Kll designed for training, 

Hpnds-on experience comes quickly with 
ll le NRI Smaiil Engine Repair Course 
Along with me bite-size lessons fully illus- 
trated, you reoewa all the component of 
a versalila 3 V!? HP Clinton Engine. Using 
IMRl Power-On tracing principles., you 
assemble the complete engine, lo use in 
your workshop or lo install ai a profit on 
one or your firsl | 0 bs. 

Where other courses give you inexpensive 
hand tools., NRI includes with ils training 
an inductive tachometer, professions! vat I 
ohm meter, torque wrench, valve spring 
compressors, ring compressors, and aft 
the wrenches end specialized toots you 
need to starf your own repair shop. 

Two cagnat available. 

The 30’le&son Basic Repair Course cov- 
ers the theory and praclice of small 
engine operation and repair including lu- 
brication, ignition, cooling, and starling sys- 
tems You specialize in professional sawn 



mower and other 1 (awn-a net- garden 
equipment repairs. You learn in depth wild 
up lo IQ tunes as much inlormatton pro- 
vided as in competitive courses 



With NRl's 45-lesson Master Repair 
Course, you move into more advanced 
training Lessons cover chain saws, mini- 
bikes, rnopeds, Outboard engines, snow- 
mobiles, golf carts, all-terrain vehicles, 
welders, generator sets, and other indus- 
trial equipment... plus s& lessons on 
motorcycle repairs. 



You learn lha specific engine requirements 
lor power lake -offs charging systems, elec- 
trical systems, elc. Practical working 
knowledge ol clutches, torque converters, 
transmissions, and other drive tram parts 
gives you I he professional's edge. 



You gel more training and more equip- 
ment lar your money with NRI, 

NRE is the unquestioned leader in techni- 
cal heme training, with more than a mil- 
lion studenls m its over six decades ol in- 
structional service The oldesl and largest 
school or its kino m the country. NRI 
otters you expert help every step of too 
way You'll move ahead at your own 
speed, earning as yen? team, with small 
engine repairs for your lamily, friends, 
and neighbors 



NRI SCHOOLS 
•vfcGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, □ C POti 



Please rush me Ihe one tree 
catalog I have checked 
i understand there is no 
obligation No salesman 
will calf. 



Appjuvvcl under Gl Bill it Liken for 
career purposes, Check Igr derails 



Name 

Address 



(PIiui-ji Pi ml) 



Age 



L 



Cily /Stale /Zip — . 

A Nartrorfli Home filudy Ciiuncil AtciedileU SdTOd 



9102 1UT 
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HOW TO MAINTAIN YOUR MOPED 

( Conlinm > d bom f 1.-117/? tfl G } 

Inp of the piston, Replace the brad, 

Just remove the sparkplug, mui 
the four head holts, 1 1 1 h t : r I L a new 
gasket when reinstalling the head. 
If the head has a compression re- 
lease, slip ihe cable out of the unit 
ho you can remove the head. The 
Motobecane motor, for example. mst*s 
a comp pens ion release, and this motor 
must be removed from the moped 
before the head can he removed. 

When reinstalling the head, you 
should use a torque wrench and fol- 
low the shop manual torque specs in 
tightening head bolts. It's easy to 
strip the threads, either on the bolt, 
or worse, in the engine block inter- 
nal threading. Typical head -bolt 
torque spec is 7 ft,-]b. — not much, 
so you see how easy thread strip- 
ping is. 

Decoking the muffler 

If you are lucky enough to have 
a moped with n muffler that can be 
taken apart and decoked, line, Other- 
wise you will need a new muffler, 
say, every 3000 or 4000 miles. 

Take -a part mufflers have one or 
two sheet-metal screws near the rear 
end of the muffler. Just remove the 
screws to pull out muffler innards. 

Some makes have a rubber sent 
between the silencer section and the 
main muffler section. It should be 
replaced when reassembling the muf- 
fler after decoking. The decoking 
procedure is simple: Clean off de- 
posits with a wile brush and or 
burn them off with a propane torch. 

Brakes 

As brake cables stretch and brake 
shoes wear, cable slackening must 
be taken up. Most mope da have a 
simple barrel hex nut arrangement 
at the brake lever which, when ad- 
justed, will take up this alack. Ad- 
just application with about a half- 
inch brake-lever squeeze. Cables 
should be lubricated every sis months, 
more often if you ride in the rails 
a lot, If you need more adjustment 
than you can get. on the lever bar- 
rel, take up the cable at the brake 
itself by pulling the cable alack 
through the fixing bolt and retight- 
ening the ferrule. Use pliers to pull 
the excess cable through, first read- 
justing the barrel at the brake lever 
to open position so you can tine- 
ad Just Ihe cable biter on. 

C'heck brake-shoe wear by looking 
in the inspection port or checking 
the brake-shoe- wear indicator labels. 
Better mapeda provide some means 
of inspecting brake-shoe wear with- 
out removing wheels. If shoes are 
at the wear point, replace them. * * * 
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Another tune-up tip from the people who wrote the book. 




w 









Keeping your c ar running smnnl In- 
ly is an easy matter. You can tell fur 
yourself when tune- up work is needed 
by observing its perform ante daily. 
Does it start as easily ns it did before? 
Does il surge or miss? How is the idle — 
smooth or rnught Does it miss on accelera- 
tion? Are you getting the same gasoline mileage? 



This lime-up lip from RAC demons I rates how 
easy and economical it is to care for tour own 
car You can kino your engine completely and keep 
it running smoothly by following (he simple steps 
outlined in the original RAC "Tune-tips" Book, 

We're offering "TumMJps, "(which retails for S^00> 



for One Dollar Off with (he special 
coupon here. The next lime you 
purchase one of our products at 
your neighborhood RAC dealer, tear 
off a "RAC r trademark from the box ur 
package and send it to us with the coupon 
and Si .Off. We Ml send you our "Tune-Ups" 
Bank hy return mail. 



We're RAC, the nations largest manufacturer 
of automotive test and lune-trp equipment. 
Sterna like (he Spccd-Tach, the Aslm Trio Gauge 
and the Automotive Diagnostic Analyzer pictured 
here, have been developed specifically for YOU,, 
the home mechanic . 

Rile Autut milks Corporation, las Angeles, California 




9 

Riiu AutoUa-nics Corpo^mon 



S 1.00 0FF 

Thanks, RAC for m.iking me life 
rj^ier, Hen'S the ‘'RAC 1 ' I rath'- I 
mark from yuur product package - 
anti my dollar for your ’'Ttule- v 
Up>" Botik, | 



NhIITM- 

1 

Address 




1 


1 City 


Stale 


ZijJ 1 


^ Age Ses 


Make of <.,ir 


_ "1 J 





< oupon to; Rile Autotronfcs Corporation, Dcpl. T.U., :i4B5 S. La Cicnega 8lvd., Los Angeles, Calif. *>001 h 
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CAR-SATTERV CHECKER 

(Contmuoa from maa 70) 






CONCRETE MACHINERY COMPANY. 



butt slip*. reducing output :^m1 sys- 
tem voltage. Tighten the fun belt, 

Frying your battery 

If the meter stays near ar above 
15 during driving, the voltage regu- 
lator is set above the proper 14,6 
volta. Ar you drive, the battery is 
being overcharged. Your dashboard 
light or original-equipment ammeter 
will not indicate there is a problem. 
They respond only to current, not 
voltage levels. The life of the battery 
is being shortened. Adjust or replace 
the regulator. 

Poor regulation 

The meter never getting above 1XS 
volts is the opposite of frying your 
battery. The regulator is set too 
low. The battery never gets a full 
charge. Your light or ammeter won't 
tip you off tu this one either, An- 
other symptom is weak cranking. 

Old battery 

If, over several months, the meter 
falls farther when you turn on your 
lights than it did before, the battery 
is getting old and weak. Other .symp- 
toms include lazy cranking and, on 
generator cars, a noticeable dimming 
of the lights when the car engine 
is idling, 

Leaky wiring 

If, after several days without 
using the electrical system, battery 
voltage falls to 12 to 12.1 the car 
may have leaky wiring, Uiseonnect 
one battery cable when l he ear is not 
in use fur a while. If the hutterv 
voltage still falls, it's a sure sign the 
trouble is in the buttery* If that’s 
not the ease, try to track down a leak 
in the wiring. 

By adding a switch and a C-volt 
zener diode (Radio Shade No. 276- 
561 ; 80 cental you can tell when you 
are not getting proper cranking volt- 
age to start your car. Switching the 
6-volt zener Into the circuit lowers 
the meter scale to read from 6 to 0,5 
volts. The scale is expanded, reading 
C volts on the left and 0.5 volts on 
the right. When you switch in the 
6 to 6,5 volt range, the 12-volt zener 
has no effect in the circuit, (’hock 
out your cranking voltage by read- 
ing low, fair or good on the replace- 
ment meter face we've provided. If 
it's low or only fair, better start 
trouble-shooting the auto electrical 
system again, 

Zener diodes* plugs, switches, 
meters and other parts for the aulo 
electrical system tester also are avail- 
able from LAT Enterprises, 10 I del I 
Kd.. Valley Stream, N.Y, 11530. + * * 



THE ULTIMATE PROTECTION 
FOR YOUR POSSESSIONS 

* NO OWE CAN OPEN VO UR LOCK without your 
secretly coded magnetic key It cannot 
opened by other or magnets 
Your code is one in 10.000! 

* FAR GREATER SECURITY than conventional key 
or cbrobinalion locks Your secret key code 
is stored in a secured vault No serial 
nurrsbei appears on !fie ock dr keys 

* MAGNETIC KEVS CANNOT BE DUPLICATED **r_£»pt toy manufacturer 

* EXTRA KEYS CAN BE ORDERED trnm Dpi- Incorporated far SI 5D each 

* LIFETIME GUARANTEE If you are rui completely acist-eu with ■, our 
De* Magnetic Lock return me keys and secret code number tor a full refund 

- — — ORDER NOW l Proiec* your valuables — replace your old tocks.^ — - 

Mail Coupon Today? Loch will tw rushed to you wUhin too days ol dale order is received. 
Please sand Ho mo: 

. Den Magnet ic Lee M & I model 101, mcl Lifting 2 Keys OH $S.9& each ........ c 

Qty, 

Additional Keys- .; E.1.S0 each for each lock , , S — — 

Snipping 4 Handling , , $. — 

California ftfrsidedlS add 6% Soles tax * 

Total S 

□ Enclosed Is my Chech or money Order Name. _ 

D Bank Amerujard Visa O Master Charge Street _ 

^ Card v City 

? Erp. Date Slate — Zlp_ 

Dex Incorporated. B81 Thomas Ave.. Suite 16. San Diego, CA 92109 



Cruise Director. 



Bosk about Aluminum 
WcUi wilb prices and 
production trade secrets 
direct from world's larg- 
eit mold manofadurer, 



SEND 

55,00 



Enjoy a n ew s ense ol direcliOh and gei 
ipsa often wiin an 
Airgtjidc auto com- 
tass Model I 60 i 
(shown) is selt- 
illurniriated . . , 
has adjuslablo 
compensators 
and adhesive 
mqgnl. At retail 
stores, Write 
lor catalog A. 

?? 10 Waba nsia " Ch-rnga DOCJ ' 
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JOHN KQLIELNIK 
(Lus Angeles, Cal.) 

"Now that l h m a lodtsmith. 
I've increased my salary by 
at least 5-1175 a week, fvtn 
ea-rned 5550 before cojriplet- 
ine the course! E think the 
Locksmtthine Institute is the 



test!" 




HARRY PRGVAHT, JR. 
(Duquoln, III.) 

J “L<JCkSJiii thing F nstilute has 
the best course that money 
can buy. and my instructor 
was tops. Earned: $200 whirs 
(raining r , , since then I've 
earntd $350 spare time/' 




(Riviera Beech, Fla.) 

"Enrolled because 1 evert' 
tually want to he self-em- 
ployed. As a result of my 
training. I've assumed lock- 
smith jabs my company fomi- 
erly hired outside people to 
perform " 




TRAIM AT HOME -EARN WHILE YOU LEARN 

Add to YOUR INCOME -even double it with easy 
spare-time earnings. Cash in on the nationwide 
shortage that demands hundreds more trained lock- 
smiths. Quickly step into a big pay opportunity, 
full- or part-time job or start a high-profit shop of 
your own' Even earn as you learn, 

EARN EXTRA MONEY RIGHT AWAY! 

You can quickly qualify as a skilled locksmith. Age, 
education, even minor physical handicaps don't 
matter in this ever-grow ing trade. So easy to learn - 
it's easy, it s fun. ifs just like a fascinating new hobby! 

Study at home as little as one hour a week. AH 
special professional tools, supplies, including files, 
tweezers, cylinders, door handles, assemblies, gauges, 
pins, springs, extractors, picks* wrenches, and different 
kinds of locks and keys — even key machine — supplied 
to you! Gain practical experience by doing real jobs 



on car locks, house locks* padlocks, safe locks* etc. 
Just follow well-illustrated lessons under the guidance 
of experts, 

For a future as your own boss or in a high-pay job* 
get all the facts, complete details, Write today for 
FREE Illustrated Book, FREE Sample Lesson Pages 
give exciting facts, (No cost, no obligation* and no 
Salesman will call) 

Our School, (Established 1948) 
is licensed by ihe State of NJ, 
and an Accredited Member of the 
National Home Study Council. 

Also approved for Veterans 
Training, under the new G.I. biU. 

LOCKSMITH I MG INSTITUTE 

Div. Technical Homs Study Schools 
Dept, llia-lQ7.LHile Falls, IM.J, 07424 





SEND TODAY FOR FREE BOOKLET 



! LOCKSMITHING INSTITUTE 
■ Division Technical Home Study Schools 

• Dept. 1110-107, Little Falls. New Jersey 07424 

J Please send without obligation the FREE illustrated book- 
I let, "Your Opportunities In Locksmithlng." I understand 
| no salesman will call. 

• NAME 

I 

| ADDRESS 

J CITY -STATE ZIP 

□ Check here if eligible for Veteran's Benefits 
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EVERYMAN'S HOME COMPUTER IS HERE fcs niinued from page $3) 





get it ALL 

with a 

Winegard! 



It your present antenna is over 
7 yea rs oW.il is pro bably wpi n 
out. damaged, or corroded. 
- You're not getting the picture 
you should, "Ghosts ', 'snow' 1 
and wea k color a re some of 
the TV problems you can solve 
with a Winegard antenna, 

° A W inegard gives you bette r, 
1 stronger TV pictures on alt 
^available channels, even those 
loug h to get UH F stal ions. 

rJ Winegard's patented design 
captures more signal, Rug- 
ged construction and ex- 
clusive silver a nod izing 
assures long life and 
weather resistance, 
Your TV service man or 
Winegard dealer has the 
antenna best for your area, 
or can get it for you. Ask 
himaboul Winegard 's top 

‘A " 



quality and our TV recep- 
tion products for out- 
doors, indoors, attics 
and RV use. 



For better TV . . , get it now with . , . 

WINEGARD 

The- Winegard Company 
3QG0 Kirkwood St. * Burlington. Iowa. 52601 





Healftklt top-ol-the-llne H11 computer 
read* words with twice as much informa- 
tion at most other home- com pa tern. 



aland word 3 composed of eight bits 
of information. A few, like the top- 
of-the-line Heath Hit, $12&& P take 
in twice as much information at a 
gulp with 16-bit words. 

However many bits it contains, a 
word is properly known us ti byte* 
Memories are sized according: to the 
number of bytes they can hold, usu- 
ally in multiples of 1060. The TRS- 
80 comes equipped with 4000 bytes 
of memory. You can order the com- 
puter with 8000 by tea of memory 
for about £100 extra or 16,000 for 
$200, Heath sells 4000 bytes of extra 
memory for $27ii. 




Model 43 from Telelype Corp., 5S55 
Touhy Ave., Skokie, III. &0Q7G. gives hard- 
copy printout of whal your computer aays. 




Similar to Teletype, this lels you talk 1o 
computer via keyboard on DEC Writer II 
from Heath. II prints replies on paper. 



Metric prefixes are used in mem- 
ory sizes. Fur instance, 1000 byte-’* 
are called one kilobyte or, simply, 
1 K, 

Computer memory doesn't need to 
he ns long as an elephant','* to do 
most chores you'll think up for your 
machine. 

The -IK, standard on the TKS-KO, 
will do all the things mentioned here, 
including playing a complicated 
blackjack game. The optional 16K 
will handle your advancing needs 
for years. Cut, for those who want 
to redesign the Taj Mahal via com- 
puter, Radio Shack hints at a micro- 
giant 04 K black box in the near fu- 
ture. And a floppy dink for upward 
of HlftK memory. 

Memory can be slow and deep or 
fast and shallow. Random a cceas 
memory or RAM can be searched 
very rapidly by a microprocessor, 
but It's expensive to buy very much 
of it. 

Floppy disk, cassette-tape and 
other bulk memories are cheaper to 
buy and hold great gobs of data. 
Hut they require more time for a 
microprocessor to extract the data. 




Microcomputer* in small businesses keep 
payrolls, Inventory, accounts, ledgers. 



Your first bookshelf f ull of programs 
probably will be on simple audio 
cassette tapes, 

Uses for home computers are 
limited only by the imaginations of 
the user*. Family finances and games 
are most common, but everybody 
has bis own idea. Computers can 
control your entire food prepara- 
tion. dishwashing and clothes wash* 
ing drying operations, as shown by 
new Sears appliances with built-in 
microprocessors. Full-size railroad 
trains, or miniature models in your 
basement, can be routed by com- 
puter. CB beam antennas can be 
jaunted by a computer even as it 
stores a directory of all the handles 
you have collected over the air. 

Home heating and cooling, light- 
ing and entertainment can all be 
overseen by a microprocessor to save 
you time and money. 

Your micro can be u?*ed to index 
your personal library or analyze 
your automobile engine as yon tune 
it up. * * * 
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With Mobil I 



you can eliminate at least 2 oil changes a year, 



1 153 
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Spend less time 

in the air. 



Switching to Mobil 1 is a good way to 
keep your car where it belongs. On 
the ground. 

It you've been changing your oil the 
way most people have (every 4 to 6 000 
miles] Mobil 1 could take you much 
farther and eliminate at least 2 oil changes 
a year. You could rack up a total of 15.000 
miles or go a full year, whatever comes 
first, before you have to put your car up 
on the rack for an oil change. (If your car 
is still under warranty, you should change 
your oil in accordance with warranty 
requirements.] 

The oil that saves you gas. 

Mobil 1 cuts friction so well it actually 
takes the average car up to 10 extra miles 
on a tankful of gas. 

The oil that saves you oil. 

Since Mobil 1 doesn't evaporate as 
rapidly as ordinary oil you should be 
using less oil. (Provided, of course, that 
your engine is in good mechanical 
condition.) 

Better in hot and cold weather. 

Mobil 1 is a synthesized engine lubri- 



cant that outperforms premium motor oil 
all seasons of the year. Since Mobil t 
doesn't thicken up as much as ordinary 
oil in cold weather, you II be getting easier 
cold weather starts. Mobil 1 can actually 
help your car get started in temperatures 
as low as 35 degrees below zero. 

Mobil 1 doesn t thin out the way ordinary 
oil does in hot weather, either, It continues 
to spread a better protective film over the 
moving parts of your engine, even in the 
hottest days of summer. 



Better engine protection. 

To prove how good our oil really is we 
ran Mobil 1 in a car for 15.000 miles, 
adding oil as needed, Incredible as it may 
seem, tests showed thatafter 15,000 miles 
of driving, used Mobil i still protected the 
engine as well as brand 
new premium motor oil! 
So if you're up in the air 
" about which oil to buy, 

come down to earth. 




t iw o* 



Buy Mobil 1. 

The oil that saves you gas 
. . .saves you oil changes. 



Mobil 1 |£ available in Canada through Imperial Gil stations 
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TRY THfS EASYDR1V&R ■ - 30 DAY NO RISK TRIAL 





Twice The 
Turning Power. 



Half The Effort. 



How/ i major break thru in hand touts - 

The Easy driver® ratchet tool system. Pat- 
ented ball shaped head with three enclosed 
rust and corrosion pnoot rilchitt gives you 
over twice the turning power of conventional 
screwdrivers or nutdrivers, Just- insert shaft 
In one end to drive— other end to loosen. 
Interchangeable shafts, bits and socket 
adaptors give you six tools In one! Lets you 
handle even the most stubborn screws, nuts 
and boils. Faster and easier. 

Also solves problems of grip— especially 
greasy hands^since ball allows straight arm 
torque. And with the unique ratchets there's 
no need to release pressure or change hand 
position, 

Easy driver® . Truly a tool accepted by the 
professional and "homeowner alike. Over 
950,000 In use today! 



Complete KH MOW ONLY $14.95 



SiX TOOLS IN ONE r 
Induces, ball, mulN-uw »!•*] 

d-lvc anafl, 3 industrial grwde 
( Phillip* 4 aiotlod), T" hMvv duly 
Krvwdrlrtf tftTI, t aocKel KfiptVt 
d/4" 4 WU"). AIM tlor«a« kit- Owr 30 
(JittGfsnt mcamasorivi gvtlStbb- 




ORDER WOW! 30 OAV NO-RISK TRIAL 



Try itie E**ydrl«f@lor30 fliy*. II not OOfnpJf O fr Wt<*U«d. T*l«m Ml for 
• prompl refund. 

flMu njih ms E**ytirhv&KHl«t *1 tlA.tB a*£h Include* 

•hipping /hand Hog. □ Send mi your FREE brochure. 

Send □ cftsc*. Or □ mon-fry order. Sony no COO 'ft 
rr chuged lo: □BanKAm. □ MHttfCti. □ Am. Ex. Include bink 4 OHd 
ngmtera, Mp. date 4 *lgn*tUtl. 
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Let your eyes 
walkon 
the moon. 

Befriends 
with a 
rabbit. 

Follow 

sporting - 8 ^ 

events. 

Search 
for a comet. 






hawk 




White Product^ 



Thornpaontiurg Road, Dept- PC 
Londonderry, Vermont 06144 



When you are observing events a 
lot closer to home than the nearest 
galaxy, you need a different kind 
of telescope. Hut you stilt need 
great optics. So for terrestrial view- 
ing— bird- watch ing + wildlife study, 
hunting* sports events, armchair 
mountain-climbing - y our idea I 
companion is Unitron’s portable 
spotting scope. Its large aperture 
gives you excellent visibility in dim 
light, even for seeking comets and 
exploring the moon. 

The Onitron 80mm spotting 
scope starts at $90, ready to use. 

For detailed information, 
or the name of your nearest 
dealer, send the coupon. 



UNt T&ON 
The v«lu« Hnft. 




1 



Umtron 

Instruments, Inc, 

Bubffidiary of Ehwnrtkh 
L^^P-Optiri! Industries, Inc. _ 

101 Crossways Park West, 
Woodbury, N,Y. 11797 U.S.A. 






C | 



Name, 



Address. 



City^ 



ty . State- iip — j 






POPULAR MECHANICS 



HOW MY WIFE AND I TEAMED UP 
TO BECOME MILLIONAIRES IN FIVE YEARS 



t with an eighth grade education 

AND MOO 00 BORROWED MONEY, I 
RETIRED IN LESS THAN FIVE YEARS WITH 
A WEALTH OF OVER A MILLION DOLLARS 

in my system that TIL lend you on certain 
good deals rfut you brin^ me. I'll be your part- 
ner, guide you and offer financial assistance, 
f For inilUM. some oj you may be sh-curt of 
capital to undertake that big deal I'Ll come in 
with you. Y«. Til use my own money and 
['manful backing w help yuu handle slur really 
good deal ujing my system, il" the deal t$ rifilit. 
tti -jljji ihen be assured of a profit, I! intend to 
operate or a nationwide hjj,. so location will 
nui be i pruhlem I'll be interested m consider- 
p iiig real estate throughout iheuMintry. 

HOW DID WE START IT WAS EASY 

l am quite certain lira! with in;, education 
and background I am not smarter than you and 
yet n So easy. In lad 3 couldn't believe 
ImW easy it HJi. Lei me slarL al [lie beginning 
of our iucceii sLut}‘. 

|n |db7 jt ibe age of Jl M on two hundred 
t dollars pec week selling appliances. I was 
Struggling to provide for a family of six. Just 
crying lo pay (hfl bills and surving. was a 
struggle Needles to iay I was heavily m debt. 

WE DISC Ok EL RED OUR METHOD 

wv found our key to success and security m 
the real estaie business a system that my wife 
Dianne and I perfected. Aliei using tli method 
for sit months, Dianne, working alone,, trad 
f earned moie than SbB.OQG. Ii was then Hiat I 
left my appliance sales job and joined [kauri e 
W'c worked fulltime to develop our new cured 
III real esijie We knew- 1 hjL (his newfound 
slil L- ess would work time and lime again. 

WERE WE SUCCESSFUL - YES 

Alter applying our method, hi only five 
years time we were able to semi -ret ire. By 1972, 
** W< had & cash flow of over SltH}.(HKJ 3 yeai 
from our saLL'essful system. We bougllL a beau- 
tiful new home in a prestigious suburb of 
Houston that's close to our 3 AS -acre ranch 
where we raise registered Cattle and quartet' 
hotsei. 

We also found that wr could -operate our 
buslitiess venture in our spare rime, without a 
Y real estate license, and m our house 

TWO OF OUR DEALS 

Here are two examples ol how well our 
system worked for us 

In I^bS, using I he same method, we pul up 
a 51,000 deport on a real estate investment. 
We had l HQ days to finalise the iransa-clion. In 
unly 45 Jays. wc sold it. earning a profit of 
f StfttjQGG. We had made limes the St ,000 we 
had initially invested In earnest money 

En 1^7;, using ihe same system, we pur up a 
55.000 deposit on am investment opportunity 
Vie sold our contract alitiuit im mediately fur 
S .3150 .000 profit with a capital gam. (We have 
the closing statements to back out figure*.) 



OUR METHOD IS SIMPLE 

Ii, cun he used by anyone, anywhere, wheth- 
er you are single ur married. Our system li real, 
it is work able, and it will work fm you. What is 
uur system .' It is a unique discovery uf flow Lu 
buy real estate properties below wholesale, in- 
come property . saw land, subd-ivi stuns, acreage 
home sires, or \im weekend retreat, Yes. I can 
shuw and direct you hnw to locale the lype uf 
real estate properties rlut you are interested in 
buying- buy with as Lillie as 5 1 00 down, and at 
bargain prices so that you can immediately turn 
the purchase mLu ready cash. Sounds luu guud 
to be I rue. I guarantee that you or anyone 
following our system can mike a financtnl 
success Maybe you w isn't make s niiLLmii 
dollars, but you can certainly improve your 
financial condition, Double or even triple it. Ill 
a matter ol tmly a Irw short months. 

NATIONWIDE SYSTEM 

Our met hud is now niliouwide. Wc arc 
getting letters, telephone calk daily. A Califor- 
nia man wrote, “Jim. I bought I 5-lb different 
book's on how In make money, as lai as I Jill 
concerned the author is the unly one ihai made 
money. Your method is gTfat It is Simple Ir is 
working hit my wife and t You may use our 
name in your aid if you so desire." 

As our success grew I'm ill word of iliouih ro 
a from page editorial on the business section of 
the House on Post, 1 was beseiged by fi rends 
who wanted so know hmw they could duplicate 
my success. 

3 directed ,i doctor friend and his group on 
two sales using our system Their gross pioiu 
was S'flUGOO on (lie first iran-dcrion, arid over 
5100,000 on the second. Their toial money 
investment was under S2 .500.00 for both 
transactions' 

YOU AND I BOTH WILL PROFIT 

You are probably asking why I am wiitlng to 
gliaie my seerc-i of success with you. Il is physi- 
cally impossible for any person to investigate 
and follow up on all or rise bud opponuntti-es 
and invest men i s which I describe in my hobk- 
Ilicse opportunities exist ill every town, city, 
CuUllly and state in America. The fact is that 1 
have found a method which assures success. 
You CM become my parlner by following this 
system The end result we both profit and 
make money. 




DIANNE STEPHEN SON, HOUSEWIFE 
AND MOTHER, MADE 566,000 00 IN 
HER FIRST SIX MONTHS 



Y0UH F I N ANLI A L SEC U HIT Y 

By using my mt third yuu will he surprised 
how easy it is to make money, and be financial- 
ly Secure. 

Here are a few ihinp |hai my system will 
tell you . 



1, 


Buy income properly al half price. 




2, 


Buy lund or screagv at fifty cents on 

the drill jr. 


i. 


Begin without cash 




4, 


How io sell your earnest money 
tract 


con- 


S. 


Be sell employed and yo.tr own 
in six months or less 


bo u 


6. 


Immediate capital gain. 




7, 


I’ll be your partner 





When you send a check for S 1 0 ,00 >'oU will 
receive uur entire system. I guarantee that you 
will he completely satisfied If fur any reason 
you should change your mind, lei ore know and; 
I wit! send back your $1Q.UQ. No questions. Ilo 
hassle just the refund 

As yuu use nur System, yotif wealth .ind 
ability Will grow, Bui you may want or need 
additional advice on, some of your business 
deals and propositions. 

Whenever you need me. Contact me by 
phone or by let Lei lo Find uUL UlOfe about tins 
service. 

Do it now A successful and secure future as 
ahead ol you 



references 

l rfrtt \iu active member of the Rosenberg- Richmond Chamber of Commerce, the Houston 
Chamber of Commerce, nod a respected member of my business community. 

Il you prefer, send a check post-dated fur 3D days, this will completely dllllnUte any Msk on yodr 
pari. ] WJI11 you to consider my method Lind see how- Il wdl work Tor you. 

~ " 30 B vt r fW trIaT umTo 

JIM S TKPI fENSQN 204 SO UTH JfllJ - R tCHMOND, TUX AS 7 7469 

I Jim, I am sending you 530,00 for yimj system with no risk un my part If your system does nol 
i prove to -i money nuker hke you lay, then 311 send it back to you wuhln 50 daji There will be no 
|obhg,iEiim on mj- pari, and von will give me n complete refund of SIO.OO- 1 Allow approximately 1 to 
j 3 weeks fur delivery i Ir you have any questions call me jL 71J i '342-6 < )!!£. 

I Nnmi- . . — . - 

Add i es-. 

| C il y State Zip 




Create a 
Family Treasure 

Build gill* of our L'xquisite 
gra ndfather ctata, t ■ reate a 
n*a] conversation piece and 
family he i rith'i m , Kits are 
Hed't'Kut, oa&y'lo-build* 
semi-aMt-mliled of wjlid 
in-, kiln dried mahogany, 
cherry or walnut. Tubular 
be]] nr Westminster rod 
chimen. iipyn brass (InddfiliX 
Diana Lyre or Lady Floren- 
tine poticlijl tuns, Seni’i $2.50 
far set of three plans, 
AMERICAN CLASSIC, 
SPIRIT OF MOUNT VER- 
NON and SPIRIT Of J HK 
CENTURY plus full color 
de-iicrtpl i Vv literature, and 
spec i He at La r b on nil kits 

Eat 1916 
CHIME CLQCK 
WORKS A STUDIO, 21196 
Minnetonka ESLviJ.. PM-70 
RuMlilnr, MM 5S331. 




Italian GT beauly. German VW practi-calily. 
American engineering. FrtlinlsAed Nbcrgljiss 
body has rgll-up windows and uriei ancy 
Goats. Halls to slock VW chassis. Send Si for 
cnlai'Ofl i 17 for fl-wldef's Guld* f for botrv 
lo: Kclm-ark Engineering, Inc., DSpartmen I 
P-M-IO, £203 Jolly ftoad, QHernas, Ml 46864 



Print Your Own 




Cant*, SdktMfirtV. Ad*4rtwin*. 
•lnh'-l-.. tickrlft. *nnwiinmifiifri-», 
ti HE, mini a, e ['.--i- hry h ym | I liy . 
prmycr ,'arJv . ttc. Havr minify 

Print Tar ithtn,!^ iirvlfti 

iruvf tiam* print :- 1 -ub* I'iiv^ Tor 

i ! - I'l in ii nhurl thru- Si: lit ,1 irtfit 
from f artery. ruli;* m-nt 

Wt y tv i; rylhi tig. SrndSSc 
r hi- roMEuir KELSEY MIEME* 
M irlda-n, Gann. OS 4 SO 



Mill, this Knhcy Ernici Depl. 77-0 
CUIMIM TODAY MtfUin, C*nn, tSAH 

] riwkiMi £*c SWMI biff crttalojr and frru simufe 

Ntmt 



Ailili-4'Ki 

City _ Zdp 




Jj,L _ AUTO 



WlMC ■ sport car 

TIheS m ^ q 

-« t 7T m w TRAILER 

ftW*Y' jTOfMEJttOUS SMI* M3! 

I I lit trJ MOv 

^ ' J , , a. WAlFtf li 



— • Sand fr-i your FREE cRtnkSff 9 



RELIABLE *T IRE CO till CHcstrvl Sr Carxfen.N I QfflQQ 




fwt*c our^^ 

ym 8T WINS TWB om ■ nuAr nmney tui- 

liinimng: iilhcn. I -rjfi; li"v pfl.-fe'ihhwrfj' VKIM 

■ Ihl ■!■'■■ *IW Hirin'', mm il>. pwlhuln. 

rupiTinp. uphcKwry, dK. Tads inriudcJ. Lt*m. 

V jl ! * l™t liT imlv j Trw •ISlji'i a Itaag A. Rulh 

I /Vil flE (RKWURE J ninw.«a*^npiiliM,™.'NnHlr»fnF«wi|lwl*- 

I Cr-Wi-I rfira^i- nnm»- teitlr 

CUSiOlf if hii t ENTER «yj Birch 5;. D-pLattn 9 Nippon Sm* U KWi 






PM TOOL TEST: 
Instant bench vise 



SPECIFICATIONS— BENCH BUDDY VISE 

Jaw Width: 4 in. 

Jaw height: in. 

M.iiimgm jiuw opening: 4 in. 

Vise worsting anglea: 45*, 90°, 180'' 

Cast iluminum body. reolaceaOle hardened 

s-ta-a-i jaws 
Price: ?3i. 

Coastal Ahrtsiys ft Tool Co Box 337. Trum- 
bull. Conn. 0681 1. At ha^Oware and sune 
centers., write maker Ipr nmresl dearer. 



JAWS 



BENCH CLAMP 



This toofs bi^e^t plus is Us ver- 
sa til ity. The bench damp in fitted on 
bench edge and then the vine can be 
affixed in one of three work posi- 
tions — 45 a t BO 1 or ISO", The speed 
button takes some getting used to. 
Frequently, I found myself turning 
the handle when 1 should have been 
pressing the button. 

Though priced a bit higher than 
regular vises, this too] is a dandy 
tinn to a one-vise shop, — Harrjt 
Wicks, Home ami Shop Editor 



SPEED BUTTON 



Versatile vise is used as above when 
maximum workpiece support is needed. 



Bench clamp stays put; vise is repOSi- 
liohed 18Q* from position shown al left. 



Final lightening 1o hold workpiece se- 
cure Is done by turning the handle. 



L abeled Bench Buddy by Its 
i maker, the vise shown below 
has earned a permanent niche in my 
workshop. Tt is lightweight, easy to 
use and does not have to stay in one 
fixed spot on the workbench edge. 



TIG HTENI 
HANPLE 



Sutton permits 3 fail change of setup, 
eliminates excessive cranking of jaws. 






If you want to be as good as you can get,your 
t tools should be as good as they can get. 




Just reading oar catalog could make 
you a better craftsman. That's because 
it's a 108-page work of art unto itself. 

Not only does it show and 
describe all our tools, bur it's 
crammed with helpful information 4s well. There are 
diagrams* ' how-to " sections and specific pointers k>r getting 
the most out of your tools* Just reading it could help you 
become a better woodworker, 

Like all good things, our catalog costs money (Si to break 
even) but we rhmk you’ll find that's a small price to pay for our 
unique presentation of rools. In fact* you'll be very pleased to 
learn exceptional tcxils such as ours are still available in this 
day and age. 

Please hi! out this coupon and mail it today. We want you to 
be as good as you can get. 



You Ye only as good as your tools. 
Wirh the right ones, an ordinary ability 
can become an enjoyable talent. You'll 
he able to tackle projects you never 
dreamed possible before. 

Its all a matter of pride, really. For 
you, it's in the accomplishment of 
making something with your own 
hands. For us, it's in being able to 
provide you with the finest line of 
woodwork i ng too I s a vai lab le an yw here 

We*ve searched the world for 
these fine tools so you can he as gooc 
as they are. For example, take a look 
at the brass-backed dovetail saw 
($26,00) shown in the photo; it's made 
in England. And the 26mm double- 
hooped chisel ($9.10) which comes 
from West Germany, Beautiful,aren t 
they, even in black and white. 

Imagine using some of the others: 

•a m oz, Warrington hammer ($7,80) 
for the cabinetmaker in you; a Stanley 
No, 92 rabbet plane ($28.40) for 
accuracy when you need it; and a 6" 
heavy duty screwdriver (Si.20) that’ll 
take all the abuse you can give it. (We 
haven't overlooked the best from the 
US. either) 

We also offer other precise tools to 
help make you proud of your finished 
project. A folding 36" Boxwotxl rule 
j $13.90), mo r i i se / m ark ing gauge 
<5 10.20), and a basic try-square 

($8.80). I 

Why we even offer classic Old Work 
workbenches from 3 different 
co u n t r j es. The y ‘ re sn j be llu t if ul st im e 
people use them as furniture. 



t i. ir ret t -Wade Co., Dept. P M- 1 0-77 ( 

302 Fifth Avenue, Netv York, N.Y. 10001 j 

tiindnnen; 

■j Ptfjst M.-nJ III* [| M < t|u.iiily corf I 1 h JVC liMLiJ iU |]lf Studied ihtfl. 

I unieniuiKj ihr Gurnn-WMic (Mllkiji will be induded l-HEK. 

□ Plr.i,^ *end me jfiiur JOfl-pijp ciiaioji only ll andmnnd thar food 

rh iii,i 4 ', news rrn jnt-y in J h:ivi- ern Josed S 1 . 00 , j 

□ ]'m ,Jio initrtitod in (ju.iLity sailonar^ power iuoIi (or ray home 

^fouji, $ cH.ii ji ycinf JjcH" id LNt. A SWISS pianos .mil uu Htrc'n my 
S 1 JJO for ch*t cinlog a well ? 

Himr . 
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Don't be left out in the cold. Now's the time to warm up with a "Thrifty 
Fifty "“the portable, low-cost oil-fired Reddy Heater that delivers 

50.000 BTU s of warmth. Enough to warm up any two car garage or 
large workshop. And it runs up to 10 hours on one filling of lowco&t 
Kerosene or ttl fuel oil That's just pennies an 
hour! It's lightweight and easy to operate. Just 
plug into any standard grounded electrical 
outlet for instant heat. 

Along with the Thrifty-Fifty" there's a 
Reddy Heater* for every heating need, from 

30.000 to 150,000 BTU s For bigger jobs. 

Koehring has a full line of portable, oil-fired 
heaters, both vented and non- vented ranging 
up to 600,000 BTU's. And every model is 
equipped with an exclusive flame-out 
control 

See your local hardware store or home 
center today, or write Dept. PM3 foe M 15( 

more information, isooooaru * 




M ao 

30.000 BTU 5 

/ 



H iiEHivmo- 



Koehring 

Atomaster Division 

Boding Cneen, Kentucky fllBlOl 



ReDDY 

HedTOR 



■U9& orvly m accordance with manufacturer 5 inslr-. 1 n-. 




New Table Top Invention Puts You In.,, 

PROFITABLE ROBBER 
STAMP BUSINESS 



Jr. 



Horn* Opinion new mAh* 

SIS-SO AN HOUR In Bu*l- 

n*»9 one* manttpoliiid by 

1 law bif campanlaa 

Riprffi»S ru'ht'rr itimpi brrr,a tiljjrh k»" r “ 

t'T Ire p — e&f-l only per rn*i tAmiit “ 'fftu 

■r>n »!*•*. kW'iiHt UbU Laemu-hlnr, 9 

Take 37 Wrli ™-pl‘ Eh of imateriaLt, 

Jmi ^ ntampp, the kind h'jpir,, - — i 

p nil i>lf|ptj now buy t,j Uit dou.cn *t "S- apt], Hp.hr u ■> ro 
*H.W*nhour fittnt In tptrr Hw* in pwtri»wn Immc. Hun 
rrn ’hir,,- an kitrSpn c*bl ,r Qplnu Erdinary cIcctrinL outlc i. 
Miik* piny kind nf 'tump. Well kimJ j;iu tm I n Tor rr, a.t I : ■ ii 
iibliffkhwi IbQUt thfc* MUlbllktlod, highly flTirflLkblc 
bunfcnfM. W* r JJ *r*rF Mf U m o m mr Ptorl For fTW 
triform tuon ipkhI pipfrtii fcrw *iJlrro» l«dir «i m pnsroirti In; 

liHtf St j rap Dll.. Hi 2 Junta. Dipt. Am. Otoe* i. HI B0B2S 
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LEARN 

CAMP GEAR 
REPAIR 



Annu 
SCvllwililp. \ ri.'JiTi] H M 



UlNTIItMS 
STOVtK 
HlAli:HS 
CUOLE-KS 
I A 1 1 Mode Vi 
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CTJN V t: FISEU^ 3 
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ELECTRIFY YOUR BIKE! 

PEHALPCWtfi: titrljng ne* ti m dr laarni 
I LUft-i I I 11 Be iAdeperidtftt Shop- *Nft 1H 
n»nt. Fill all B Mu I Trikes InstaFli 
In mindtei. Thputiddi said Reth±i|;6i 
mtimle. Travel! 100 rmlsi Inr t dim* 
Sand fm FREE Ulualraljftf tKoNlel 
■jENlPtiL ENGINES CO.. 
£567 M,ir I jj Slid . Stat-ll N J OB&M 



HINTS 

FROM READERS 



Removing glue from your hands 




I've found that water-soluble glues 
wash off quicker if you apply tal- 
cum powder, then wash with brisk 
rubbing mntion,--'Ai7iznbri/f Daniel 



Stop eyeglasses slipping 




Eyeglass bows can be tightened by 
tying rubber bauds around hinges 
as shown. Cut off the excess so that 
remaining rubber band acts as a 
hinge stop . — Geunje Ltiffun 



Recycle candy containers 




Store nails* brads, screws ami 
other small shop items in candy 
mint containers. Remove the lid 
to fUL then secure the ltd with 
vinyl tape . — Robey t Cuplait 








Earn $ 12 to - 18 an Hour 



Foley's NEW Lawm Mower Repair Program lets you earn money 
right from the start. No experience is necessary. You'll receive 
all of the equipment you need to operate a successful small en- 
gine repair business. All information is easy to read* easy to 
follow and includes many simplified i 3 lustrations. The day after 
receiving the material, you can open for business. In your spare 
time you can earn from $12 lo $ld an hour.*, there’s almost no 
limit on the amount of money you can make working full time* 



* 



r 







50 million 
Mowers In 
^ Use Today 










Almost everyoneownsa lawn 
mower Even smaEi commu- 
nines have enough lawn 
mowers to make a lawn mow- 
er service business very 
profrtable. Lawn mowers are 
also owned by go It courses, 
park maintenance depart- 
ments. apartment owners, 
I arm era, ..the ii&l is almost 
endless. And. each ot these 
lawn mowers requires peri- 
odic repairs 



WILL FINANCE YOU 

Si art your business in your garage, tool 
shed or small shop There s ntfiarge inven- 
tory to buy. No franchise lee. Your earnings 
will easily cover the low monthly payments. 

Po***] 



Call TOLL-FREE al 

SO 0-328-8468* 

Ask lor Lawn Mower division. 



MANUFACTURING CO. 

^ 1*J 1 PI 6-7M Foley OhJg. 

TflHtE/ Vlfl*etpoli». HN n-Mift 

Please ms hi mors iitlomtiiian about the Fotej 
Lamm Mower fiepan Program. 



Name 

Address 

Gily 

Stale 

Phone 
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TO COMPLETE 
YOUR WORKSHOP 




IT’S CONVERTIBLE 




plus $20 handling and shipping 



The Atlas Band Saw * Handles cut- 
off operations i n a wide range of metals 
from steel and iron, to aluminum, 
brass and copper * I’omes complete 
wit h ] ;j hp, 1725 rpm motor * Takes any 
shape stock- bar, flat, square, hex, 
tubing struct uni I shapes, and cuts it 
at any angle from 5X1 to 45 * Easy to 
operate with 3-speed Y-betr and worm 
gear drive * Swiveling rapid ap- 
proach release type vise allows fast 
set ups.. Set desired cut. and spring 
control feeds blade at proper speed for 
smooth, fast cuts * Has i-iock ■stop for 
repeat cutting * Com^rt.-i rr> vertiml 
position for contouring, notching, slit- 
ting, and other operations in metal or 
wood. Length -I ] ‘1 height 37 . width 16 1 a I 
Extends to 43" length. 47 4 height in 
vertical position. 



Marl To: ATLAS PRESS COMPANY, Dept. E I 

| ?0i9 N Pile ruer. itaiaiTiMQ. Mi 4900, 

I Ptease said me the Attaa Band Sa* Enclosed s 
I (*iy check pr money order lor Slflfl rinclirtJES 
Shipp ‘li£ arid hantlfrit[)i or charge my prtlp< 1? 

Bank America rd Master Charge 

| Aott * Exp Dale 

j indole 4 nijpitrers atwve your name *iere 
I ^»nn 

j *tfdi*!4 

| City Slale Zg 

Sene FREE Catilnq fli -oitier Alias Tools 

, Mvaiinbi* Cp'if lenpj us* oil? 
l_ Mchgan qsldmti iJdiM%*al« m ; 

1 
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2 planters 

you can use 

indoors or out 






9 ie 



lMrt' 1 



-It*" 



Fk* 2 * T a. REQO \ 2 k 2 * 7” (2 REQO Y DETAIL A 

see detail a see detail a 



2 PIECES 
s-.v stock ^ 



GLUE UP 
AND RESAW 



t-l/4“ NO.G 

PAW E ad SCREW 
ANDM" DOWEL 
13 UTTQN (8 REDD.) 



LEG ASSEMBLY' 



SKIRT PATTERN 



1 IffinJuSfi-ltf' \2 GEOD \ 
Bd 

FINISHING 
NAILS 



SKIRT, Vi x 54ft * 354ft" 
(2 REQOT 



'Ml C 









— I 

k 1 








V 



a/fl"tnA x 
1:4" DEEP FOfl 
3#" DOWEL 
SUTTON 



DOWEL DETAIL 



I ■ 1 H" NO- B PAN HEAD SCREW AND 
im" DOWE L BUTTON !B REODT 



- PINE USED THROUGHOUT 

- USE RESORCINOL GLUE 

r SQUARES 
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H ere tire two handsome pieces for 
showing off your prized putted 
plants. Both arc total do-it-yourself 
projects that were created hi the PM 
workshop. The contemporary bench- 
tyjie stand features scalloped skirts 
which hint of early Americana. It's 
built entirely of pine. The hanging 
cubed planter 10 of redwood, and or- 
dinary window* sash chain ls used to 
hang it. 

Roth of these plant containers cun 
be used on the patio during the sum- 
mer and; simply moved indoors when 
cool weather arrives. 

Use only hot-dipped galvanized or 
aluminum nails anil screws for 
fastening. Ordinary steel fasteners 
will quickly rust and produce un- 
sightly stains. The best adhesive 
choice because of exposure to weath- 
er is resorcinol glue. This is a two- 
part glue which is easily applied 
(after mixing) with & dean brush 
or wooden spatula- Caution ; Read 
manufacturer's instructions for mix- 
ing and use, and mix the glue in 
batches that will be used in your 
work session — leftovers cannot be 
saved. 

The bench was finished wdth an 
exterior stain and two coats of Man 
0 T War spar varnish. The hanging 
planter was left natural, because it is 
of redwood, and treated with clear 
wood preservative. 

Bench-type planter 

To save cutting problems through 
and around knots, use clear pine for 
the skirts. Other parts can be of 
No. 1 or 2 common pint. 

Start by cutting parts to size. To 
make notches in the legs, use either 
a handsaw* and chisel, table saw or 
radial-arm saw. Note that the cross- 
pieces are created by gluing up two 
thicknesses Of S 4-in, stock and then 
resawing them to desired size. When 
all parts are cut, test-assemble using 
4d finishing nails only. When satis- 
fied, permanently assemble with glue 
and fasteners. 

Hanging planter 

A quickie project that actually is 
fun to make, this hanging plant com 
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MOTOR’S easy “2-step” repair method helps you 

FIX ALMOST ANY PART OF 
ALMOST ANY CAR. ..FAST 



Do tune-ups, overhauls* brake 
adjustments— on 1,B0Q U.S, mod* 
els, 1 973-1 97B. 

You just can't make mistakes 
with the 2-step method in the new 
1978 MOTOR AUTO REPAIR 
MANUAL 

1. Pinpoint the problem with our 
special Trouble Shooting section. 

2. Fix it fast and right, whether 
you're an amateur or "pro," with 
ou r 3 , 000 ' ' How - To- Fix- It" p ict u res 
end plain-talk directions. 

Auto repairman's “blble" 

Every job included, from front 
ends to points, is covered in detail 
for 1 ,800 car models of more than 
100 series of Am© heart -make cars 
— 1 973-1978, More than 1,400 
over-size pages, over 55,000 
specs, thousands of Illustrations, 
diagrams and charts— it's the 
■'meat 11 of 300 official shop 
manuals. 

You get sendee data on Trans- 
missions, Carburetors, Brakes, 
Universale* Alternators, Ignition 
Systems, much more. 

No wonder it s called the 
"bib!e"by so many auto repairmen, 
with T’/s million copies sold to re- 
pairmen, service stations, the U S, 
Armed Forces and car owners. It's 
the help you need to fix almost any 
part of almost any U.S.-made car 



right the first lime. And save time, 
work, money! 

Send No Money 

The Manual costs $14.95, but 
we'll send it to you for 10 days’ 
FREE trial so you can see for your- 
self how it makes auto repairs go 
quick and easy. Use it. If not com- 
pletely satisfied, return it and owe 
nothing Mail coupon today. 



TRY IT FREE FOR 10 DAYS 



Over 
7,500.000 
Copies sold 



Spot 



fast 



trouble 



2. Fix it fast 



OTHER GREAT MOTOR MANUALS-YOUR5 ON 10-DAY FREE TRJAL 



MOTOR A'.. :a Repair 
Maou : -Ear-', Made 

EdUidn H3rd’[Q- jT U 

repair !.i :1a On US 

ears 1966-1 972 
1.104 flp 3H.95 



MOTOR Aula Entires 
rmd EK?etncal Sys- 
tems Hdw lh By work. 
71? pages, 1.3Q0 
p i cl u res, Si 3 95 



MOTOR Ftreiyfn Car 
Repair Manual 
Covers 24 popular 
imports, laLe &0's la 
early 70's. 064 pp 
SIS 35 



MOTOR Truck Repair 
Manual Truck, 
camper pick-up. van 
and recroanonal 
vehicles- 1066-77. 

1 .400 pp $21 .95 



Yours as a gift just for 
accepting our free trial offer 

MOTOR'S Hi-Performance Tuning 
Guide, for more performance from 
ary car. Guidance on carbureiien, 
ignrtion. compression cams, 
suspension gear ratios, eie. 64 
pages, worth $2.95, keep il even if 
you return your order. 




r, 



sioT| 



Mail lo: MOTOR -BOOKS, P O. Box 23 1 6. F.D R. Slalicm. New York. N Y iM22 

Please reserve i my name Ihe NfanualjgJ I have checked below For 1 D-day free Ifi&l. when 
press runs are completed n m d- November. Also include my free hk Performance Tuning 
G.Jide IF I am not 100% salaried, I will return The Manuals) with no Obligation, keeping 
Iha Hi ■Performance Tuning Guide in any case. IF I keep Ihe Manuals} I w<ir pay Ihe price 
Shown hefow, plus hantfhn.g charge in 3 equal monthly installments. 



I MOTOR Auto Repair Manual. 1 9 73-70 Models (11130) $14.95 
i n MOTOR Autp Repair Manual. 1966-72 Models (11155} SM.95 

: l~ MOTOR Aula Engines and El eel real Systems (11023) $13.95 

I q MOTOR Foreign Car Repair Manual (11114} $10.95 
i , .MOTOR Truck Repair Manual, >356-77 Models (11031) $21.95 

| 

Print Name 

j Address 

| City stele Zip 

■ Signature 



L 



□ Full payment encroged. MOTOR absorbs handkng charge. 

□ Bill me *fi 3 monthly mglalimenig, plus handling charge, (If ordering 2 pr more manuals, 
full payment is required.) 

An orders sutnect lo publisher's ecceptence. OfFe-r gvgiJabte in Continental U.S. only. Allow 
4 -6 wa s kg for del ive ry. 
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f WORKING STEAM > 
TRACTION ENGINES 

SCALE REPLICAS OF FAMOUS 
ENGLISH ENGINES 




1 906 ALLC HI N v*- Scat* 

14" Overall. Ltrvflih, 

As ntvirtsed m £ ns J r d s A*d*( ( magazine FULL i 
■MACHINED KitS re mad* lor iroma tuernUy i bnt.iy, 
Kqland !j r HirtiM MSm LH PiaJinad m I Filled quanbfsre, 
Mtb riijjiw if rumbwte ta wifura rtf individuality i ' d mum 
W 'H cuiftL.y m iftrtSKH. Pnemoft-mathirirt *i brass. 
topOar. nirtia. VW . gifi imta 4 alun.nun The engin* 
Iuil ■« kill Saaplsi'ison s tak rtvarung gsars 4 mc-spwd 
gain ALLCHIN u in lulhenuc CSWI Burn* - H» iwaale 
■ i fopjne lirpj vrrr,nm ehgm*4 luiilblt 

■UftltLL lift" scan, l34Vi" DM Ww AHUb* n nsugn 
uiiingi and draw-ngs . qi Lit 

PtNfl mciiim }i GO ich umfubt ipKdlculiWK & >iiVt 
irilomUSH W 111 flfT I 

PRECISION STEAM IMPORTS 

426 Wheeler Slreel • Se awe . Washington % 1 09 



■> u ^ HIP E "HT C R PH I itS 

-II LCW- RRB FILE WINE HILL a- 



build thK M >0 WATT wiP.dm.» Ear 
ii n Jf i* iJOO u-lfti lenpFL' ffij.trrli.lit I 

sew Invention mm 

low »pt td arms, to erfatr the only 
PRACTICAL wind ** renter in ( hr 

W» rid 1 PLANS 1*30 

.-.. ^iit ilk* tit« r iii 



t^ii*M*il^J 




DO-U-YOURSELF 

FINE FURNITURE KITS 



* Hoirfoorti quality 

* Solid 3/4" hardwoods 

* Easy to ntwmbto 

* Many models 

* Money beck 
guarantee 

* Factory direct prices 

» Prompt shipment 



Sand {(K for colc-r eilatofl. 
Refund on Urti pureti***. 



EMPEROR® 

CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF grandfather clocks 

Dept. F.R 4 Emperor indualriAl Park 
Fnkftop*. Alabama 3B532 ' 







TFT rn.iv nm 

SflrM^i By :Wrtfr N prill AHWltiR SifcWl flf Flfi JiFfM*. 
_ _ _ _ 1333 Car^B^D pi ps D5 !r Hvr^rl 3 bk! , CA 4M53 



LEARN GUN REPAIR 



TOOL BARGAINS 
OF IRE /MONTH BY 




AVAILABLE AGAIN I 

SELF CENTER INC DRILL PRESS 

u VISE a i 3"Ja«t 

-Nto I 'tn i now 

- =r?—-r - ■ t i?mup 



NOW 

*15 

* I 2 . DO UPS 

DEPTH 3 f or S 4Q.W Del i veresj 

GAGE Adjuttableto indiwte ar^ie 

degrees .'Wi ih 3/32" 

depth tqA ONLY 

Model - ■joo 

331 t 

d__ 

SALE on 6" DIAL 
1ALIPERS 




SlainTeti Steel 
Satin Chrgmetl Scjlct 
Accuracy .001 complete with case. 

»h AiMHnrwv Sal*f BROCHURE 50 { FREE wuh 



SCHLESINGERS FOR TOOLS LTQ 

1 ZE I UTICA AW[ RNOQIU TN. N T H 2 C 3 

(IS2MM 



tamer is sized to suit a ^uod-size planter upside down usinj^ glue and 





1ST ftOW-fl p ItCES 1-1/3 H 1 -JfB * S" 
2 ND flOW - 6 PIECES 1 1 / 2 * I- 7 .B n Al # 1 
3RD hDA^-C PIECES 1 1/Zi \ 7JB «<“ 
flirt ROW -6 PIECES M/ 2 * 1 . 7 /a jJM" 
6 fH R- 0 W “6 PIECES M/ 2 ji I 7 / 6*2 7 .^" 
fiTh ROW -6 PIECES M.fiii 



BTH now 



flowerpot. 'The design can be used for 
smaller flowerpots* but the blocks 
must then be reduced in length and 
width. 

Cut the required number of blocks 
on a table saw nr radial saw. Sand 
and duat off all parts. Assemble the 



nails. Note: Lay out each course on 
the preceding layer, arrange blocks 
until satisfied, mark their positions, 
and permanently fasten them with 
glue Insert screw eyes, attach sash 
chain and suspend planter from a 
stout S^hook. Install flowerpot. * * * 



ASSEMBLE UPSIDE 
DOWN WITH flESORCINOL 
GLUE AND6d FINISHING 
NAILS 



SASH CHAIN 

iTHFUEE 3' LENGTHS! 



LAflOl S-hOOSC 
TO HANGER lOR 
6ENO lOd 
FINISHING NAIL) 



SHOOK 
a REQD.I 



5fl3 



POPULAR MECHANICS 




LOOK AT ALL YOU GET! 



UG2 nuts, bolls, screws, anri other fasteners * Heavy-duty, all steel 
cabinet, 12 W. x SVj'D. * 9"H. * 25 printed 10 labels * 51 individual 
compartments • 25 higlt impact plastic bid's, Hf J S’/jQ l Wj| 



HEADSTVUS INCLUDED 

SiiP ^yj7 zjgi. cpp 

I'fflhWil iFUTh**iJ n OliiiMfhtMl Hut HihI 




THREADS INCLUDED 


DIAMETERS INCLUDE 0 




• • • # 

Frewi No. G to li/tft' 1 


□a 2b la"' 



lengths included 

numssn 



■prq>»l no 1 ipi” 




lea SHEET METAL SCHEWSl 

8 Site* I P*niH kd I 




V ' 

illv 







Nu, 
io I! 






1 13 1-1/4 



1 3/4 3/1 



1-1/2 VIM 



\ 



IU. ,'moQU hCHftftSl 



8 Skti (FNlhi-idt 




* :■ • ’ H v 

■Mf £«*& 

6 * 

i 3/4 i/s m 




M/2 





Just about every nut, bolt, screw, washer, and 
cotter pin you’ll ever need - nearl y 2.000 pieces - all in 

one, organized steel cabinet. 



31 2 .MACHINE SCREWS: 
3 (Mimrure, 4 Ling** a* 



% 




E*d> OtairiTW 


C 


i **- 


IRimndhiedt 


[ 












p 


*v> 


j| 




1 




1 


3/4 


1/2 


3/ft 




No. 6 h 32 








t - 



r*> 



Hd a * 32 









1/10- x 3/4 
VS n 1 



92 COTTER PINS: 

4 Juti 



1/1 *1 1/2 



m h 3 



WASHERS: 3 Siyki. 4 Werc-F Ench SI vie 



mu 



ms 



S-/7G 



:■ 'o) 

<M.10 «• NoS 

FLAT 

^ * 

No ID No. O Nn 6 
I NTtHKAL TOCtTH 

‘J 

IJo 10 Nft. ft Nd. 8 

2» EEUT-LOCK 



• Nunn , . , yibLir own li.rdwii't Hurt Igr hum., 1*90 , « 

•fUHl 

4 1.882 firtanerj talal - ill ti^i-quili-tv, z,nc plilBd 

rrnj HMri itnH. 
t No n4r*pi«HiT-i.iiiH 

• HiiYy-rluhy . *I|-Tl»pl Wft.nil, h^h- .rr.|nc1 pintle h-'W 
and bln drvidKt, jmntad I .D MmAl 

4 Tn,l r ■ f5a .iM 

4 Unctjnd4tDMi W-diy non+y tncfc eumnti*. 

4 TI>* rHHi hnf>£*i«nr i#e* kn yM< — 

4 TIm- Rlrl L'l lh» MilOtzpol -f bli'kltr'i S*lfrw. A. 

hV ■drteN f* MECHANIX IL t IJSTH A TED. 
POPULAR SCIENCE, work BENCH. FAM'LV 
HANCVMAN. MOT ft£H> AND OTHERS. 




IT V r i 24 " PlIHilt 

Spt-cilicatiftni CUHt - -I 
%2 M) yjiiiu Tells ytm 
everything you -it-ed la 
inp# lor j yii.ck prates 
signal .id. v l- ■ (lift*. 

v<njt Ifimad sypfE and 
head &ljtes are avail 
3i tie Wbat siit rut and 
-ATEnch to use A'hjl 5.1/e- 
starting’' anti ' tapping' 
hotel to drill .’/her to 
uie e-hod Uid of AasKftr 
InstaiiNy rncasuihi suits 
Ar-ri rritiili ninth more 
ft-urs TREE puSl lot liyinfi 
I he Nm l £ Ball Shop’ 



Now you tin have just the rlflhl fiui, boll. ic/ftw. 
washer. or cotter pin at yaur' fingertip* .. . whatever 
the job! And for an almosl untjelleveble tow price N 

With thfl NUT & BOLT SHOf - a complew he® 
range of just about every kind of hardware you'll 
aver need. All organized in one afl-neel, 25-tray, Sl- 
bErt cabinet, Perfect Ipr auto rtpeir. Homt prn-jact* 
and hobbi®*. Office mainttrnamcB. And indu-rtfial 



Ordar todsv^ Srrnd chirck, money ordef, or cc^npany 
purchase order for just S24.9S fpluE $3,9Q rfilppiivji 
and handllnfl] to DHI INOUSTHIES. 7246 Washington 
Ave. So.. Eden Prairie. MN 5S343. if youV* not com- 
pletftly satiffiad — if you're no? truly amazed at all 
you got — natum il within 30 days far a full refund. 
No Queation& asked I And keep the FREE SZ504nlu£ 
wall chan for your ■ rouble! 



shop use. Grftat as a gift, tool 

No more time-can turning trips up th-c hardware 
itore. No morft teii-than-professional looking repair 
joha, No more searching through old coffee cant of 
faCHMfl. 



OUft CUSTOMERS ARE AMAZED 
AT THE VALUE! 



-24 HOUfi SERVICE 
CREDIT CARD SUVERS 
Can olii 2 4 -hour toll-free 
number for immediate- service 
SDO-J25 640O [tn Mi$couri r 
coll -800-342-&6QO] 



■JO DAY UNCPVllTlflKAl ^QNE¥ 5 AC ft CUARANTtt 




"i don't hpw yny make a pnafit at 
such- a taw cost I t found it much more 
than I expectedi!" 

M. p. pariftN, ftockville. Maryland 
"An exceiFent buy. At retail prhces. 
would have coat far more . . . usually a 
minimum of 3c io Sc a piece I'" 

G. L. St«-ig*r, Enfield. -ConnBCfkot 
"Quality Is excellent. Great for do-lt- 
yourHlfere . . . and convenient] " 

G. ft. Dalmadya. Sunnyvale. California 
"I Ve priced Ihew Items wparate - it 
would have cost far mote for them let 
a hardware store], " 

J. D, Hutteli. Cicero, Lllinait 



Dftl INCHJSTftlES. D*pt m-tQ K 

7246 W«hingion Ave. So.. Eden Prairie, MN 55343 g 

IWISHTQOflPtH iOTV,] NUT fi &OLT StlOP'SI, 

I 1 1 have endows my eh«k, money order, Dr company purchase order 
for $24. 55 * $3.-90 «■. IMirm. residents add 4 % idler tax|. 

"H I widt tachirjp it to I Check Or-Kt: Q Anvericon EXp'ni □ VlS.A 

□Ctnm Qub □ M»mtr Charge /Bank Np 

CARD NO. EXP. DATE 

SIGNATURE X 

NAME 



ADDRESS 
CITY 



STATE 



.ZIP 



n^THOCD IIVfT 



*irtfi 







BemzOmatic torches do ft all. 
And then some. 



From SUN DIAL to SUN POWER 



The new jmutag solar 4 h*rgeei 
SOLARTlMt OIKON cHglld LCD 
wareh! 

Bp among ih e first to i ravel ch rough 
urne wuh SOLftRTlME, the watch 
o! the iiiture.,, 

A crystal accurate 0 FUNCTION 
MEN'S WRIST WATCH, with the 
window to the sun .offered for the 
first time -for only J63.95 to 
S7C.0S fully warranted by man- 
ufacturer for one year, 



ritfATlYECDMECTDR 

BAfTtflV 
iJCCNa, 352 
or £Cij-',.:IcpE 5 

* 69.95 

FuiiujIiIIc Fdtkirtti 

’Cry, Ml coflitra), C ph 5S rethn-SlO'.gy 

“t Ice injure nperdriiQA . iSO^-t'CCl liy SO LA ft OAITERY SVSTLM 
■A^h*. immfr.(, <> hmcnani - Hour. 1 Minutes > Seconds, 

fTfiy ■ ri.ite .inri Monrti. 

'hiii(h conprAV 4 digir dtipUy, plus AM, TM and D^lr ll.vgv 
Li_o.hr frv m^hl time c* iipksy 



--Wear Solar Lncijy-On your Wrlilf 

Plt-asa sar-d me the (frUbwInQ SOLAffitIME 
l ml: Fully n 



QTRON Oift^sd LCD wjttiptlc 
tied, i can return wllhn 1® dry* njr prompt 
rtliaxl . 

ClMQfiJ2S.S79.95 n MO &22G . SB4-.9& Hgoldl 
L MCI 6Zt$, *88 M □ MQ6J4S.S74 95( D diJi 
(j Chenk i:i MO. EncioMJ (Calil t«i*flfli and 
6% lit I Chjrsc My Crmli’ Card Bale* 

□ fill k* wnurD □ Mi-sler Char-ge 



Credit Carlf 4 

E^rkArMfi cdiJ Ejnk # 
Master Chance Bank * 

Fidme 

AdCcSS 

C*y 

ShJnMurG 



.Exp. Date 

_Exp. mi» - . 



.srjte. 



■ Z'P- 



Send Ca-.pcr. Tc 

HAPPY SALES 

1930 W1 Is hi re ftlvd., #1411 
Los Angeles, Calif. 90057 



VARIABLE CAFACI10R 



CRYSTAL 

bottom 

CMOS 

&EI BOTTOM 
LAMP BUT TOR 




Take the BernzOmatic propane torch, for instance. It can solder and 
seal, loosen any bolt, heat tile. Use it for metalworking, woodburning 
and other hobby and craft applications. Or even to singe meringue and 
take the hairs off a chicken. 

Or the BernzOmatic Super Torch.lt does everything the propane torch 
can, plus it will also braze metal. So it can be used for home repairs 
where stronger metai joining is required. 

Or our newest addition, the 0X5000 Oxygen Cutting/Welding torch. It 
not only looks like a professional rig, it also 
operates like one, with oxygen and 
propane or Mapp gas 
contained in separate cyl- 
inders. It can cuti weld, 
braze and solder, it cart 
do the work of a profes- 
sional repairman. 

Don't wait till you 
have a special use for a 
BernzOmatic torch 
to buy one. Buy one, 
and then discover 
the dozens of time and 
money-saving uses you can 
find for it. 



*A$g. Tffldflinark AifttO, Inc. 



l^MUC 



oriBiiiAo nfcr'u ft Mir ^ 



TOOL TEST: 

Impact 

wrench 




Wranch is com (orl able in your hand. II 
can #vgfi be used with a portable drill. 



C laimed to be a totally new con- 
cept in impact wrenches, the 
too] shown here converts a revers- 
ible power drill into an impact 
Wrench capable of delivering more 
than ISO ft.-lb. of torque in five 
seconds. 

Called U- Impact- It, the device 
can be used in any % or %-in, 
power drill within the speed range 
of 1000 to 1750 rptn. It is designed 
for use with ys-in. square drive 
pockets; the maker recommends 
using G-point impact grade sockets 
which will take the pounding bet- 
ter than standard sockets. I tried 




the latter and was able to dull the 
points quickly. 

The tool will be welcomed by 
those whose chief do-it-yourself 
activities are in automotive re- 
pairs, It is important to note that 
since the impact force is not 
transmitted, there is no undue 
strain on the power tool driving 
the unit. For safety, read and fol- 
low manufacturer's instructions 
for use . — Harry Wicks, Name and 
Shop Editor 



8*ee if i c at io m 5 — u-i MPACT-JT 

Maximum torque: 15D Fl.-ffr, {used si 1200 rpm) 
Use: with V* and Bi-in. power drills 
Minimum speed. !□□□* rpm 
Maslmpn* sj3G#d: 2000 rpm 
Fries: $34. W 

Manufacturer- Technical Research Qnrp., Eio.« 
6B7. Jackson. Mich. 40W4, available eh auto 
Supply stores. Industrial supply houses and 
tool distributor*; Wrile manufacSurer For Ihfi 
near*H source-. 







Tradesmen get 
professional results 
r with professional tools 



Now. . .you can buy the same 
circular saw tne pros use 
at a price you can afford 






y 







Handle all those remodeling and building jobs fasi and effortlessl y, 
with this new 7 % 11 Circular Saw from Milwaukee Electric Toot. 

Professional -quality features include powerful 13 amp. 
mo tor. ..serviceable external brushes, quick, positive blade 
adjustment., clear line sighting stiong.insulated glass- 
filled nylon housing and handle .long-life cord and strain 
relief, plus more, They're available at your Milwaukee 
distributor [see Yellow Pages under, “Tools- Electric'! 
Or. clip and mail coupon for free literature 



Milwaukee 7 Va" 
Circular Saw 
for only 
$95.00 net . 



" V *■“ - 



Mail coupon lor 
tree literature to: 
MILWAUKEE ELECTRIC TOOL CORP 
13177 W Usbon Rd . Brookfield. Wis S3005 



* ■ Send info on Hi" saw □ Facts on worm drive saw. tools 

•tOpi UVcH Hn t VEAnS 



J 
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DRILL YOUR OWN WATERWELL 



\ Build — Restore \ 
Refinish 

I anything of 

j WOOD; 

! 




Build 1 



100-Page 

Catalog of woods, veneers, 
tools, plans, how-to books 

KJiPERTL^ milch an , y mohT An; i fiiiH}i! 
an,i furnllure >ou ficfd! CoiutanEine, htad- 
(|uitr1m for wowluwlurv, uff«T4 tvcrjlhin]; in 
writ liiiJMl t'alalug. FilHSl «xH>dn, VMrttn, Ibid)*. 
t»rdm b tiblncl liardnarr. Wood lirtishrt, 
luui-li-up ma(ert*K. Canp, ru*h. lump parln. 
funrd itMpIdlttg,, (rumirt£. Gliding, rnnK in (r 
hditf Collrt null Ml- tpM *wpplkL Sprdtltf 
Iwdv *.000 hrd-li4intf pradkal prvdurls, 
TEAR OL T At}. MAIL TOD A V. 

CONSTANTINE Est, 1812 
7051 Easichesler «d*. Sroox, N V. 104QI 

[]Stnd CATALOG. 50r tncloHd. 

ALSO earknefl S5,?5 for prattle*! taBthKftofl 
biMik—" Veneering Simplified,” Site msl sums 
brJutif>Lrt£ Mkh RftuHicr bra [up 

ijhlf tup*, rhrtlj, rli. t'pifr cheaper lumber 
IeiT caldurts, n.iom di>idrs head hursts, ele. 
INI phulu* cuidT _ii>u i)tp-hy-Mtp. INay 
nvi ne v -back jjuaranttt. Perfect Mippltmtnl lit 
grant catalog of material*. N tn York Slate 
t«iid*rtrs eleaw atfd applicable lax 



In 

J h 



\ 



1 A ltd r 






ftp 




Tram quurkl, Ik I- ihfr't -*r> 1 al ValHt* 
1 Of ■ fcJiqVI r _ I j r , * . i h ik.!!|i m Uh rilal 
«u|*> Wtin*f. iHi «-)* Hu'l iih ,nk* — 
ix, rm i rxoriTinr m * n k rr Hjr runi 

owji- n*x Hirniini »i*« i>i. i.Uf ch- 
XIditu (,.h Jab Ih r Tbauiip,! #4 iw- 

iwir«t rxuXn*XH-x Of! ’-ci*. vf*f s^a 
JXUW I or ■ b-r PI- lUuXXrat*4 mu trtlalel Fa 4fr 'tp'iv* G I 
, f p , i>v *d urHHUL KHH1M WIT tlimiH IFb T I 11 

»j * 3T. t,« h Sxi#tr>«* rtii4» wn nm, 



With (Iris low- priced Qiitlil you can 
drill >T'L> Dwti water 1 wel! at n cost 
d! abuul per loot! Al&n, Ibis 
unit tan be operated her iion tally 
to drill freeflwminff springs in bill- 
sides, A big, lacMilied pJC.IujEfi 
and 21 page bwh "How To Drill 
Your 0«n Water Well 1 ' is just 
5 I DO PPD (Reloadable). 

1 'WRITE TODAY' ' 

DEEP ROCK MFC. CO, Dept pm 107 
701 Lalayette Parkway. 

Ala. 3&RDI 

J 




* ~. SL PfRjsr 



SPRAY DH , . . RINSE OFF 

24 inch Pressure 
Washer with 16 oa. 
Liquid Soap, Wash- 
es: Windows. Build- 
in ga, Mobile Homes. 
Cars. Boots. Camp- 
ers. RVS Excellent 
fat Lawn & Garden. 
Using Water Soluble 
Ghem, 






£5.50 plikt f LSD lor Shipping A HandMnf 

ftrw. mid rjt* .-Snl-T r n.c 



Bonser Inc. 

11114 Canute «re«. 
Hriina. tilifarnij fUJB 




fnr IrnH-lLuirs? 



Held Up Yout Fonfil 

RED SUSPENDERS 

(*w IwXiil [fli.w itr.p*|, 

(iC-d, *h . t f 3| nd blu, *lnp*|. 

HI..," But* 

SuxC'ly Clip EihJ_(I|Iu*.1 mt 
■ uttoi, (■’.d -,4 IS ur. plui *<]* g. p. 

YANKEE WORKBENCH 

Nest. PM 

hmtma Rd. lilt utm, Mass, qiaed 






Surprise her 
with a doll house 



What's Christmas without a doll house 
under the tree? It's the perfect gift 
for Dad to make end die which will be 
cherished and remembered for /ears to 
come by that special little daughter 
in his life, PM has plans for a beauty, 
a stately house modeled after the archi- 
tecture of the Victorian era, The front 
swings open and the roof lifts off to 
give free access to ID spacious rooms, 
ft measures 20 * 34 x 46 in., requires 
only two sheets of plywood, the sides 
are covered with clapboard siding, the 
roof with ‘slate' shingles topped off 
with metal filigree. Plans include full 
instructions for building Send $7.95 to 



% 



-■ 

I 



Popular Mechanics, 

Bo i 1014, Now lurk. N.Y. 10019 





PM TOOL TEST 

Cordless drill and screwdriver 



I t is. not exactly earth-shaking 
news to say that most cordless 
power tools h imply do not have the 
power that their 110-volt cousins 
do. Thus to be fair when evaluating 
one of these, l make it a point to 
use the tool on light chores as well 
ns- heavy ones. On the latter — Cor- 
ing a lot of dowel holes in a planter 
— the tool slowed down production, 
But on the former — drilling pilot 
holes for traverse-rod hardware, 
and in house siding for an electrical 
fixture — the too! was a joy because 
there is no trailing and tangled line 
cOPcf in the way. Used to drive 
screws the tool excelled . — Harry 
Wicks. Howe and Shop Editor 



MANUFACTURER'S SPECIFICATIONS 
Model TSZ.&JJsA *" cordlm drill 

Capdtilir; " cJi a (ileal). Vi" dxa. (woodj 
Maximum apeod: 300 rpnt 

FealufnS: Sflfuly (rlgggr lee*. F#u-0rflinB JwItCh 
SaMery charger inpul 115 i-.a.c. 

Price; ihoul 333 

Monlg&iWfliry Ward S Cd., 1 Manl DO™ ST Ward 
Plaza. Chicago, III. 5D£7l. AvailaUie nl Wnrd 
rglftil stores *r through catabo. 



Switch must be on be I ore pressing Dig- 

ger, Reining switch is below trigger. 



Drill comes with a charging unil which 

gives tool fulli charge in about 14 hours. 



CHSLOFF 

SWITCH 



Good feature; Chuck key I* held secure- 
ly in handle. It's removed for charging. 






1 
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POPULAR MECHANICS 






(Jfsrfl'si ps fl.-s ia hi* iru win* nisi 

But how are you going to get it in your walls? 



Chances ere, you're not 

But your Celsius Dealer can. By applying Celsius 
Foam insulation from the Outside Of your home to 
keep it warmer inside this winter, And cooler inside 
next summer. So you can save energy, besides 
saving on fuel bills, 

Celsius Foam Insulation is a very effective, drsfMree 
thermal barrier that will keep your family warmer, 
healthier and happier. You ought to know more 
about it. Now. 

Celsius Foam goes where you can't Economically, 

Celsius Foam is economically 
pumped into the structural 
cavities of the exterior walls 
In your home ... as well as 
your attic, jf that’s also 
insufficiently insulated. It 
finds its way into cracks, 
crevices and around pipes, 
window frames, and door 
jambs. II wifi dramatically 
reduce heat loss in winter, 
and heat gain in summer, 
Celsius Foam cures last to 
become a stable, fire- 
resistant (to 650° Celsius) 
moisture-resistant. even pesi 
and rode n l- resistant home 
improvement inveslment, 
that will pay for itself year 
after year. By conserving 
energy and your money. 



If* not only effective, It's shhhh, 

Another thing you'll notice in your home after its been 
insuLated-with Celsius Foam is That, besides Ihe fact Ibat 
it’s warmer and your fuel bills have dropped, it's also 
quieter. Much quieter- Not only is Celsius Foam a great 
thermal barrier, it's an acoustical one, too. it helps 
shut out street noises. 

Find out more aboul Celsius Foam loday. Call or write 
now. Because this winter could be worse lhan last winter. 




Call your Celsius Dealer today for ■ free estimate and 
facts about the Celsius Homeowner's Warranty, Don't 
know who he is? We do! Call loll-lree to find out 

Residents of New York Slate Cali (BOO) 9 62-664 & 

Out of N. Y. Slate residents Call (BOO) 445-6601 
or send us this coupon today. 
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MILLING 
MACHINE 

KIT ; 

DESIGNED 
BY PADS 
TO BE 
BUILT BY 
AMATEURS 

Uniquely 
designed 
milling 

machine- can be 
made by amateurs to give them a pow- 
erful tool at 1710 the cost of conven- 
tional' machines. At least Hook at the 
drawings to see if you can build it. 




to 



$2.35 



□ 



1 



Milling Machine Drawings 
Milling Machine Work htiw 
use a mull in your shop 7.00 

Lathe Accessories how Lo make 
and use (hem efficiently 3-. 50 

Mow to Work Sheel metal 4.00 

H groaning 6 Tempering Tools 4. DO 

Electroplating for the Amateur 3.50 

Faun Pry work lor ihe Amateur 3.50 

Clock making I or l he Amateur -O.QS 

Beginner's Workshop everything 
you need to know (o set up a 
shop. 7.00 

Virginia Building a live steam 
locomolive you can nde behind. T0.95 
GIANT 1978 CRAFTSMANSHIP 
CATALOG FREE with any order, 
otherwise 1 .CO 

CALDWELL INDUSTRIES 

RM E. davHSt.. I". 0. bin k?[l 
Lulling Trial JStHS 



Christmas Gifts by SMI °£g|R 




i 

i 

■I 
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NOW* 

' All mortisej vtd tenets * 

pw OUl 

► All piece* pre-undtd. 

Only light 

quiled bcforr i cuin Uld 
finish of your choice u • 
appbed, 

AH hinlwut fu min he ct 
(Itoor hfclcn, shelf 
httfStC ts, BCTTWZ, hingw, 
etc,L 

Complete i»ejnbJy 
driwin^ *nd (iiy to 
fo^w detailed Inittac- 
lion* ( glue, mirror and 
glut shelf dime wow 
included). 

Shipped UPS. Dak kits, 

2 cartons, SS Ik. total, 

Mahogany kifc, 2 eulons 
64 Us. Lotil . 

ORDER DIRECT FROM THE FACTORY AND SAVIIHB 

Southern Mobile Industries, ]r\C, **»4 weeks delivery 

13 wy 47, North, Pcpl. 30, P. O, Boa 360, Bav Mirwtte, AL. 36507 SHlWitiG charged COLLECT 

fi pirti p*f. 31 , 117 ? 

Oih CoLinnutftlhctw'i Cihiiiel Mu ft 5 W* 00 H 
Cevr>nu Collet !□('■ Cibiiwi Km kll If 

= , _ 0 »i| Mirk-Miiin &jn Cibircl Kiut< il 00 -tlQ r« TOTAL $ _ 

HWwpmV MwNrnnin Gun CjWn*t Kmi $174 B 0 ** imlmi* uly 

Fini'Uiiin K.ra $* toTKe*. Choice dI: lj Walnut. bS 9 R ^3 uw hi | 

I | FfumvoDd. | | Mahofitny, { | Qh*try 

Fieierv Pre-cul Mllwn $ $ 10.00 jx-r hit. 

L19A1 firtturti l* llM *a. 

Solid Bron n*nr Hilri it $ 9.95 m, I MihiihviW <y ?0 tpKKl 



Tha Marksman 

GUN CABINET 

Solid 1 ” 

Hardwood 

Oak KH 

109 . 

Mahogany 
Kit 

129 . 

70 'He 26" Wx 14'- D 

Add f 10.00 per tit 
for factory pre-tut 
miters 



Tha Countns 
COLUCTOft'S 
CABINET 

OAK KIT 

99 . 

MAHOGANY 

KIT 

119 . 



70 M H x 2 * J 
k l 4 1h D 



W 





CfljWJD TOTAL t_ 



*< *:.:ep1 p^rw'vtl chMlj* 

t**aOSLt) ( j CHECK ( ( UOhEv OADEH * 

CtfUfi£ TO MY £ J MJtiTfN CHAKOt ( 1 HAMhXMf RlC-AflfJ 



C«d lYumlM, 



■ pir^t.pr. One 
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Not-so-crazy hinge 



E very so often a product comes 
along that looks like it isn't for 
real. That’s exactly what I though! 
of the wild-looking hinge below when 
I fir.it saw it. Humorously labeled 
Kra-z-ee hinge, the plastic hardwEtre- 
in-Ei-roll ha:* proved virtually indis- 
pensable since 1 first brought it to 
my workshop, 

I’ve used it to hinge lids to buitt- 
for-job-ahuse tot) I boxes, hang flap- 




Plastic material cart be cut using large 
sheers or a razor-blade utility knlle. 



type awning windows on sheds, 
connect flexible freestanding dividers 
—ami els a temporary hinge when 
checking the fit of cabinet parts. 
Aside from ease of installation, 
the low-cost hinge is ideal when mon- 
ey-saving is a concern; it provides 
the same quality of hinging action 
that a continuous metal hinge tines 
but for a lot less money. 

Fur light-duty jobs, it can be 




On tesl piece, author used short ringed 
nails lo fasten the Kra-i-ee hinge to wood. 




Hinge gives a slightly-greateMhan-90* 
swing as pictured above and below. 




fastened with appropriate- length an- 
nular nails as at left, Where weight 
is a concern, the hinge can be at- 
tached to AS' oad or metal using either 
roundhead stress-? or nuts and bolts, 
— Juke O'Botflc 



KRA-Z-EE HINGE. 

PI ali i c hinge without nails: 3-d samp la rail, $2.95: 
1*2-11. roll, *11.95; 100-14. roll. $55. AM pr«CM inelud* 
jPCFStnS*, Mfcfltrtaeiurfrr: Provojl Diichiys, Inc.. 318 
well. ,28th St.. New York, N Y. 1DU0I 
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POPULAR MECHANICS 









Take any 6 tapes or records for on fy 5# — 
plus postage and handling — when you agree to buy 
just 4 more hits at regular Music Service prices 
and take up to three full y ears to do it. 



Save on Your Choice at 8-Track Tapes or Records or Cassettes 

Sfarl Sawing Now] Take any si* B-Tr^gk Tapes or Records orCsasett&s 
For rust 5? With trial mem befall ip. (Sorry, no mining.] in die ale your 
choices on the coupon, enclose your nickel, and mair it ladayF 
ColorM Magazine! Fr** Choice! Every four weeks i JJustialed MED LEY 
brings news of Over 400 selections ana features a "Selection ot the 
Month in your FavorUe music category. And, live times a year you re- 
ceive sale issues featuring a "Bonus Selection" and alternates at great 
savings, in all,, you will have 16 purchase opportunities in the course 
01 a year, nd need lo buy a selection every time. You merely agree to 
4 J^ a *. r 5 hlts ,n the ne * x 1hree Years at regular prices -usually 
wonts. *7. w lor tapes. Choose from lop labels like 
RCA, Capital, Warner Bros., Reprise, ASM, Atfaniic, Alco , over ED more 1 



Automatic Shlpmanli! To get the regular "Selection of the Month" or 
the special sale 'Bonus Selection," do nothing; it wifi &o senl auto- 
matically. If you want other selections, or none, advise us on the card 
always provided and return it by the date specified You always have 
at least 10 days to decide Bui, it you ever have less than. 10 days to 
make your decision, yog may return your automatic selection at our 
expense (or lull credit 



Cincel whenever you with alter completing your membership agree, 
merit by notifying us in writing. If you remain a member, Choose 1 se- 
lection FREE for every 2 you buy at regular Music Service prices’ 
(Postage and handling charge added to each shipment,) 



Free IQ'Day Trial’ If not Satisfied, return your 6 hits 
after 10 days lor prompt refund. Mail coupon today. 
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« in tufwiNO WITH '^334 
JOHN DENVER -■! 
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FfSC 356 itai.- ,,,,. 
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hook or Dwi*ws 

PITEB fMMPTOK Jii’.'i 

rM try YOU 

nrsT uihffliHe 
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More Hits To Choose! 

* RubiniEcin: Chapm . TH 

* Ni tllrl CuIe ilnpuri JJ 
■II Tap finflinji .131 

* ini nr Sim c*DHi o 

*Sh|!j-ac IJbIdwp 7-1 1 

* Btii 01 Siitltr tali. . I j 
*j. Tmerti: Lit .. si; 

* Beit Of Frrdfv Findii IK 

* Okie Pliftn : Said 3 a; 

*• hill I if talt 33 j 

* Chech tarry Gild 131 

* D Cimpbill: «r. Hill 241 

*BT(I i.Whnl Drive 14! 

•Ndilllr: Tdlji lively ZZE 

ft tan el llrlih He* p 23! 

* JiW Stir. : Drif«H?1y 13! 
•n T*p- Trii Hfmftrit 23! 

* HiM b Dally Qoi 

* Hiuntl: CIdj* A ft 34i 

* D lawli: Amnl-tini (14 ■ 

* Cttntf FtU: mil 335 

* But 01 Jim tamx ..on: 

* Ufllkaei: Gr UlU r.i ,5 

* Sylvirt: Special ,n4 
•Dr. Biuurd Sirpiaib 337 

* Cidt. t Ti«n . : J«y 144 

* hum Sty-Hi . 34C 

*maki Sltipwihirr ZJE 

* Blit CT Mucin I . . 0&2 

•firmrn*H: IB Hits ...139 

* Upmcy Jinn: naatt 331 

-S(*th tad lie . . DOO 

•Jain lYjioiu . . ;dj 

* L. taniltPl- Weil 139 

*7hin liny: Fpi i3g 

•FItIi IrDtndtry V, 1 (Hi 
•TJi: Sr. Hill If. T DC? 



Hite To Choose 



■ Stave BiFIrr tag I* 73758 
«NmI ta4lh| El. Hill 24121 

* 94 it (:r fttch fldfs 23941 
*»d*t 01 Otlt HlQqird 33305 

* Edit 51 3T0 43597 

* Hair D329J 

* Brceitr Bros ■ Btdf 34365 

*J OfPPfP E-r AiH V. 2 33451 

* Swift. OIF fli^rd 71273 

* C. flieh; Er hits D463t 

vljlii: Bitlmyfr 240D1 

* Hilda nsdCy: Er Hils 3?3S? 

* f rimptpr wild Chjmgt 14 50& 

* J, Slnur: Or. Nils 10U3 

* Zl THU: Tnjis 3211D 

* Pdul Jlnhi' 71 kill 0D17D 

■ iiy Clly ftdllert 2425B 

•in Cliburn-'I ftvtl 13SD0 

* Dr. tfngt; lilTlf Sit 344141 

* Stit OT Dfrliv tarlin 33SD( 
-tat Slpyeni. Sr. Hits ?nn 1 5 

- D'ClSC Belli i‘Et. South . 14304 
*Rpb tapir Niqh I Mjvei 43S14 
•flu Bitr: Siimtndi 4D51J 
-Nirtnih: Hi u 5f 0«p 3374.2 

* Mat EUrt Sr. Hill 23*14 

* 3- DBQ Nig*|- Er. ttltl 24D5E 

* Wiyltn Iimlnpg; LIt* 37147 

* Jilt. Star.: Detapif; . 23^9* 

* Stippimralr. 1* Hit* . 13453 
-Mi* Sltwirl. Sin | M 14J92 

* Slflkii: Epin. Cnitrii 044BS 

* flllt nr Situ wtlft D43DS 

* ftuitirt Sal* 91179 

♦Biddy Hlrti Fitiri 7HM4 

-told Rack VI ... 1)211 

- CiTfinlm/Sidtldf *4313 
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PftlCTlCt VAKL'j PERFECT '■ 



ACT NOW! M AML COUPON TODAY! 



Mail lo: RCA MUSIC SERVICE 

P.Q BOX RCA 1, Indianapolis tnd. 46591 

J enclose &£. Please accept my Iria 1 
membership in the RCA Music Ser- 
Yrce and send me Ihe 6 hits I’ve 
indicated here under the terms oul- 
Fined in this advertisement, | agree 
to buy as few as 4 more hits at regu- 
lar Music Service prices in the nexi three years, 
alter which l may cancel my membership. (Post- 
age S handling charge added lo each shipment.) 




@ SEND MY SELECT I OMS (JIM I check one oniyi ; 

9TBACR TAPES Q, ll BECOtDS^ □ CAKETTES V 



©F an mv*t mter-Eited in the following type &f iptisic — 
hut I am always Iree tp clioflie from ivtry cvIcEory (tFiEch 
one only) 

’ . . EAST LISTEN INC (Instrumental/ Vocal) 

2 - □ C 0U KTHT 3 - _j TODAY'S SEHIND (Rock f Soul/ Fo A] 

*■ ]j BRDADiY*Y-H0i.t_YWa0D TV 5-_J CLASSICAL 

O HUSH HE THESE 6 SELtCTtOhS (mdicalE by rminber): 
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*m tfk 

Limitr* 1 1 r>t« taniiMnlJl 

tl f * mlr: mrditarshrp pir fjm-lj 

L«4i E41*s, 'f my. m,» it jddrrf 
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RCA Music Sefvice reserves the right to request 
additional mlcrrnaiioJi or reject any application, 
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“INSIDER’S” Confidential Catalog 




WHY PAY RETAIL? 
BUY DIRECT AT 
BIC SAVINGS! ' 



OWE WE L 



PRDTO 



6,000 Tools & Hardware 
at Rock-Bottom Prices! 



RIDGID 



KENNEDY 



Milters 

Falls 



INCREDIBLE 

VALUES 



Buy Une«l Irani US Ganml’i dialog iaS 

tnfcy Ini'dS' i DoniidenM! ' on h*nd 

'MU, pu*fr loob. adtonieliMt todi. motors. 
HfllHlyiTiOo auf>p.iei-b,dJ(] niilon-Hl l> J J i*r Li lnS J 
nimt Wand 'l?mi ,1 i«k4»|lam pricts, Sort mi 
til tlw famous namal feu kno*r and trust - 
3l*nlty, Wist, Dmlcr», SU. K*hrt*dy. Lufkin, 
RorhwfM. Slid A De-r.ktr, plus. mamr, man, more 
fhnuiines of serioui minded cnltimen, 
habits, tiornEOtmE^i and ticthpi sit tied stnd 
js 11 OH cusl Id boI mis bi( LS6-p*ifE cilaldl Ol 
umttlit buys cut btnd r Mm* tools,, hardwari, 
jnfl ICtESSIFlOl 

Cur bargains ire too great end W flricis 
i r-. inw fdf ut to (Iva awiy this big dialog it 
people ~ha aren’t r«»llf inlerttted. %a era ilk 

tor f] i inpi r is pisccjrifE Lii'in*.-;; tethers 

But th* w*v we look it U. the cilaNlE it 
*L*LLY treal You iet a %\ C»ih CerlHieate wiUi 
youi ttlilDf. Spend the Certiticilo juil like 
monry wnlh yaur flnl wd*r, Or il fOu’fe- net 
100% iil ** d p-lh the f a* ii (if. lend the E*r 
tifiratt bark to a and wt'il refund yenar dollar 
ihCu keep the cillldf 1 

As an eKln "thank ytnj" lor it I mg nom 
yPU |l Ilia rirrivp will fflur firsl Qidsr-no mat 
Or huw smiU-i 10 (Hfte Nijft Test Sl«l t)r»l1 
8-1 Sit (worth atioul 13 001 t&lotalelyr Ffltt 
u S Geortu Sbfphf Carp, 100 Cantr*! Plato. 
Dept 7 3 P JBfielho. N Y, 117 53. 

i|ii u i r,r wf m-L iki"HL ■ tt>"' 



AMERICA'S 
TOP QUALITY 
NAME 
BRANDS! 



8t*ck £ Decker 

10 Pc SOUSE PIPS & SCI 
W'rn List Vaurflk* 
» i* h 

InlTMlf 

j/r emu 

Min L.il Y«* PriC* 
1 H qo tMO 



mWESHOflAl fHVCTI* 
t v 1/i to 3/1*- nvetf 
Mbs Li >1 fumhitt 
117 95 *M.M 



U,S, General Supply Corporation 
1QD General Place Pni. 73 
Jericho, N.Y, 11753 

l inttoii 11. Pltfkt und , cu i new IK pi|( luilf illuv- 
1 rated CeAfidEAnai tdof 4 Ham ware Cala'cE Alio "itiuift 
a CenithcaEe warm Jl.00 <m m, first purthaie. If I nn 
n«i i<W% ij'ufkfd wMh Ihe Cat i ini my 11 will he 
irntriidiHelf rafumifid 



Add rets 



, Stele. 



II you can use a screwdriver 
and drill, ..you can 

BUILD YOUR OWN 
HEIRLOOM 

GRANDFATHER CLOCK 

at 50% or Seas 
of retail price 

* ScHid V* * Kiln 
dnod wsod 

* Fully Assembled/ 
precision-made 
W&sl German 
Movcnnonis 

WRITE NOW FOR 
FREE Color 
Brochure ol 
complete line ol 
Grandmother, 
Grand lather fund 
other docks. 
HENTSCHEL 
tk>ck company 

Demrtmenl 7 -PMO 
16 Antrim 
SoOennS: 



Popular Mechanics Log Split- 
ter Plan Splitting firewood with 
sledge and wedges is doing it 
the hard way. With this hy- 
draulically-operated log split- 
ter, you can do it by merely 
moving a lever. Get the PM 
plans to build it yourself! $8.95. 
Send your order to: PM Log 
Splitter, Box 1014, Radio City 
Station, New York, NY 10019. 
Please make checks payable to 
Popular Mechanics. 







vise -held tool of Innumerafels uses. Make 
your own pie board hooks, clamps, ban 
dies, braces, brackels, etc.— any shape 
you want farms an eye of 3- it" inside 
diameter (iust right Tor any nail, screw, qt 
bolt up to that Size). E«n uses coat hanger 
wire. No pliers tvesded. WIREFORMER 
works wiln the pressure af one lingef- 
StraigMens wire if you make a mistake. 
Cats wire where yw want it Forms any 
angle, arc or circle. Bends ffgtil and let!. 
Tool is caw hardened, plated with plastic 
handle. Fits in pocket. Complete instruc- 
tions. illustrated brochure showing many 
things to make. 

SOLD ONLY BY MAIL. MONEY BACK GUAR- 
ANTEE. Se/eh dollar bills will get you one. 
or send chickor money orderfar fust >6, SB 

m/e ptiy iKKbzjqi 1 rtiEif hflwnill'IJt c^UXAM, 

VIHKEMULDIR TOOL Dept. PM 1017 

IdSt tn Jam S . E. (kind i ip idt, M ,«A. 1 JM* 



EASY 'TO-M AKE 
UNCLE ANDY'S 

c r*n ADwnnn 



Uolng our eomplate 
iufl-size drawings (25" 
x 3S") Eirsd a tew basic 
imrvd looi». it's easy to construct thes* 
slurdy, handsome all wo od lo y$. Ideal tor 
Christmas and 
bidhdayS 



SEND 
FOR YOUR 
PLANS TODAY! 

Much, rodent* *6d 4% m'u* 

WV UNCLEANPY’g 

[ | SCRAP WOOD TOTS 

t — T T 1 P O Son &74, FTnrWhn, Ml 
_ 23" EJ*a Mauler Truck A Trailer * $2.00 
_ 22 " Si tram Engine Train - S2.00 

(includes car A caboose) 

_ 9" Lighiiwng Racers - $2-00 

(two racers on on® plan} 

16" Farm Traclor S Wetfon * $2.00 

Plus 304 Pstg A Hcllfl. 
NAME - ™!SZI 



STB EFT 

GTY 

STATE 2 IP 






